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Preface

This ASG-Insight User’s Guide providesinstruction for using ASG-Insight (herein called
Insight). Insight is a powerful interactive system that helps programmers by automating
the process of analyzing COBOL programs.

Allen Systems Group, Inc. (ASG) provides professional support to resolve any questions
or concerns regarding the installation or use of any ASG product. Telephone technical
support is available around the world, 24 hours a day, 7 days aweek.

ASG welcomes your comments, as a preferred or prospective customer, on this
ublication or on any ASG product.

About this Publication

This publication consists of these chapters:

<  Chapter 1, "Introduction,” provides an overview of the Existing Systems
Workbench (ESW) and Insight benefits.

=  Chapter 2, "Product Overview,"describes the Insight interface and concepts.

<  Chapter 3, "Getting Started with Insight,” describes for a new user how to invoke
Insight, customize user options, allocate an Application Knowledge Repository
(AKR), and analyze a program.

=  Chapter 4, "Program Understanding and Maintenance Techniques,”" describes how
to use Insight to gain program understanding and perform maintenance.
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Related Publications

The documentation library for ASG-Insight consists of these publications (where nn
represents the product version number):

e  ASG-Center Installation Guide (CNX0300-nn) contains installation and
maintenance information for ASG-Center, the common set of libraries shared by the
ASG-Existing Systems Workbench (ESW) suite of products.

ASG-ESW Enhancement Summary (ESW1000-nn) highlights the new functionality

ASG-Insight Installation Guide (INX
installation and maintenance of ASG-Insight.

e  ASG-Insight Quick Reference Card (INX0900-nn) provides a summary of the
commands and functions within ASG-Insight.

e  ASG-Insight Quick Reference Guide (INX0600-nn) summarizes the syntax and use
of ASG-Insight commands.

=  ASG-Insight Reference Guide (INX0400-nn) provides detailed information about
the pop-ups, screens, and commands used in ASG-Insight, including field
descriptions, usage notes, and command syntax.

e  ASG-Insight User’s Guide (INX0200-nn) provides user information for
ASG-Insight.

Note:
To obtain a specific version of a publication, contact ASG Customer Support.

Vi
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ASG-Existing Systems Workbench (ASG-ESW)

ASG-ESW (herein called ESW) is an integrated suite of components designed to assist
organizations in enhancing, redeveloping, or re-engineering their existing systems. ESW
products use the Application Knowledge Repository (AKR) to store source program
analysis information generated by the Analytical Engine. Figure 1 represents the
components of ESW.

Figurele+ ASG Existing Systems Workbench

Existing Systems Workbench I

ASG-Alliance for Application Understanding

ASG-AutoChange for Mass Change Projects
ASG-Bridge for Conversion Projects
ASG-Encore for Evolving COBOL Programs
ASG-Center ASG-Estimate for Resource Estimation
ASG-Insight for Program Understanding
ASG-Recap for Portfolio Analysis

. . ASG-SmartDoc for Program Documentation
Analytical Engine |«

Y

ASG-SmartEdit for COBOL Intelligent Editing

ASG-SmartQuest for Analyzing Abends

Application
Knowledge

Repository (AKR) - TS0
- CICs

- IMS

- ASM

- APS

- PLI

- TCA for Test Coverage Analysis
- DB2 Stored Procedure

ASG-SmartTest for Testing/Debugging

Vi
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This table contains the name and description of each ESW component:

ASG-Alliance

Alliance

The application understanding component that is
used by I T professionalsto conduct an analysis of
every application in their environment. Alliance
supports the analysis and assessment of the
impact of change requests upon an entire
application. Alliance alows the programmer/
analyst to accurately perform application analysis
tasks in afraction of the time it would take to
perform these tasks without an automated
analysistool. Theimpact analysis from Alliance
provides application management with additional
information for use in determining the resources
required for application changes.

ASG-AutoChange AutoChange

The COBOL code change tool that makes
conversion teams more productive by enabling
quick and safe changes to be made to large
quantities of code. AutoChange is an interactive
tool that guides the user through the process of
making source code changes.

ASG-Bridge

Bridge

Thebridging product that enablesfield expansion
for program source code, without being required
to simultaneously expand the fieldsin files or
databases. Because programs are converted in
smaller groups, or on a one-by-one basis, and do
not require file conversion, testing during the
conversion process is simpler and more thorough.

ASG-Center

Center

The common platform for al ESW products.
Center providesthecommon Analytical Engineto
analyze the source program and store this
information in the AKR. This common platform
provides a homogeneous environment for all
ESW products to work synergisticaly.
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ASG-Encore

Encore

The program re-engineering component for
COBOL programs. Encore includes analysis
facilities and allows you to extract code based on
the most frequently used re-engineering criteria.
Thecode generation facilitiesallow you to usethe
results of the extract to generate a standalone
program, a callable module, a complement
module, and a CICS server. Prior to code
generation, you can view and modify the
extracted Logic Segment using the COBOL
editor.

ASG-Estimate

Estimate

The resource estimation tool that enablesthe user
to define the scope, determine the impact, and
estimate the cost of code conversion for COBOL,
Assembler, and PL/I programs. Estimate locates
selected data items across an application and
determines how they are used (moves, arithmetic
operations, and compares). Time and cost factors
are applied to these counts, generating cost and
personnel resource estimates.

ASG-Insight

Insight

The program understanding component for
COBOL programs. Insight allows programmers
to expose program structure, identify dataflow,
find program anomalies, and trace logic paths. It
also has automated proceduresto assist in
debugging program abends, changing a
computation, and resolving incorrect program
output values.

ASG-Recap

Recap

The portfolio analysis component that evaluates
COBOL applications. Recap reports provide
function point analysis and metrics information,
program quality assessments, intra-application
and inter-application comparisons and
summaries, and historical reporting of function
point and metrics information. The portfolio
analysisinformation can also be viewed
interactively or exported to a database,
Spreadsheet, or graphics package.

ASG-SmartDoc

SmartDoc

The program documentation component for
COBOL programs. SmartDoc reports contain
control and data flow information, an annotated
sourcelisting, structure charts, program summary
reports, exception reportsfor program anomalies,
and software metrics.
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ASG-SmartEdit SmartEdit The COBOL editing component that can be
activated automatically when the | SPF/PDF
Editor isinvoked. SmartEdit provides
comprehensive searching, inline copybook
display, and syntax checking. SmartEdit allows
you to include an additional preprocessor (for
example, the APS generator) during syntax
checking. SmartEdit supportsall versions of IBM
COBOL, CICS, SQL, and CA-IDMS.

ASG-SmartQuest  SmartQuest Thediagnostic tool for analyzing batch and CICS
transaction abends. SmartQuest has been
designed to make the maximum use of simple
point-and-shoot techniques to enable fast and
easy navigation through any data dump.

ASG-SmartTest SmartTest The testing/debugging component for COBOL,
PL/I, Assembler, and APS programsin the TSO,
MV S Batch, CICS (including file services), and
IMS environments. SmartTest features include
program analysis commands, execution control,
intelligent breakpoints, test coverage, pseudo
code with COBOL source update, batch connect,
disassembl ed object code support, and full screen
memory display.

Invoking ESW Products

The method you use to invoke an ESW product depends on your system setup. If you
need assistance to activate a product, see your systems administrator. If your site startsa
product directly, use the I SPF selection or CLIST asindicated by your systems
administrator. If your site uses the ESW screen to start a product, initiate the ESW screen
using the I SPF selection or CLIST asindicated by your systems administrator and then
typing in the product command on the command line.

The product names can a so vary depending on whether you access a product directly or
through ESW. See "ESW Product Integration” on page xi for more information about
using ESW.




Preface

To initialize ESW products from the main ESW screen, select the appropriate option on
the action bar pull-downs or type the product shortcut on the command line.

Alliance (Application Understanding) AL Understand » Application
AutoChange (Conversion Set) CcC Change » Conversion Set
Bridge BR Change » ASG-Bridge
Encore (Program Re-engineering) EN Re-engineer » Program
Estimate ES Measure » ASG-Estimate
Insight (Program Understanding) IN Understand » Program
Recap (Portfolio Analysis) RC Measure P Portfolio
SmartDoc (Program Documentation) DC Document » Program
SmartEdit SE Change » Program

Or

Change » Program with Options

SmartQuest SQV Understand » Abend/Dump

SmartTest (Testing/Debugging) ST Test » Module/Transaction

ESW Product Integration

Because ESW is an integrated suite of products, you are able to access individual ESW
products directly, or through the main ESW screen. As aresult, different fields, values,
action bar options, and pull-down options display on a screen or pop-up depending on
how you accessed the screen or pop-up.

Certain ESW products also contain functionality that interfaces with other ESW products.
Using SmartTest as an example, if Allianceisinstalled, SmartTest provides a dynamic
link to Alliance that can be used to display program analysisinformation. If Insight is
installed and specified during the analyze, the Insight program analysis functions are
automatically available for viewing logic/data rel ationships and execution path. For
example, the Scratchpad option is available on the Options pull-down if you have Insight
installed.

xi
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Accessto these integrated products requires only that they be installed and executed in
the same libraries.

Example 1

Figure 2 shows the Encore Primary screen that displays when you access Encore directly.

The Encore Primary screen contains these eight action bar menu items: File, View,
Extract, Generate, Search, List, Options, and Help.

Figure2+« EncorePrimary Screen

File Uiew Edtract Generate 3Zearch List Odptions Help

AEE-Encore
CoHHand ===
Aotttk Hetebbek bbbl Stk
Atk Hbtebk bbbkl ettt
Atttk Atttk Hhtebkbt kekR Atk
Aetetoick Aetetoick Atttk etk Atk
Atttk
Aotttk

Copyright ALLen $ystens Group, IncC., an unpublished work.
A proprietary product of ASG, Inc. Use pestricted to authorized licensees.
Visit the ASGE Support Web Site at www.asg.cod

Xii
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Figure 3 shows the Encore Primary screen that displays when you access Encore through
ESW by selecting Re-engineer » Program from the ESW action bar menu. Notice that the
Primary screen name changes to ASG-ESW - Program Re-engineering when you enter
Encore through ESW. Also, the Logic menu item displaysif Insight isinstalled.

Figure 3+« ESW Encore Primary Screen

File Uiew Edtract Generate fearch Logic List Options Help

AZG-EZN — Prograd Re-engineering

CorAdand ===
Atttk Eoos 2 I S s 2 Atk
Aotttk Aebbt bbbk Aotk
Atttk Atttk Atttk stk Atk
Atttk Atttk debittck deboiolk Aok
Aotk
ettt

Copwright Allen Systens Group, INC.. an unpubliszhed vork.
A proprietary product of ASG, InC. Use restricted to authorized licensess.
Wigit the AZG Support Web Zite at wuw,asg.coH

Figure 4 shows the File - Analyze Submit pop-up that displays when you access
SmartTest directly. Figure 5 on page xiv shows the File - Analyze Submit pop-up that
displays when you access SmartTest through ESW.

Figured« File- Analyze Submit Screen

File - Analyze SUbHiT
ConAand ===

E - Edit JCL % = EubMiT JCL

CoHpile and link JCL [PDE or sequentiall:
Data set nane

Analyze features [T-M]:
ASG-3HartTests ¥ Extended Analysis:s M

AKR data set nawe
AKR proghad nade  NEWDEHO [if overriding PROGRAA-IO0)

Analyze options:

CoHpile? [Y«H] « o o o o o« o T [¥ if needad by features)
Link 1oad Hodule reusable® [Y-M] T

Xiii
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The actions shown on these screens can also vary. For example, the D - Doc Options
action is only available on the File Prepare Program screen (or File - Analyze Submit
screen) if SmartDoc isinstalled on your system. In Figure 4 on page xiii, the
ASG-SmartDoc Options action is not displayed.

Figure5e« ASG-ESW - Prepare Program Screen (accessed through ESW)

CoHHand ===

AZE-EIN - Prepare Prograd

E - Edit TCL % - Eubmit TCL

CoHpile and link JCL [PDE oF sequentiall:
Data =&t nane

0 - Doc options

Analyze features [T-M]:

Re-engineerl N Abend<DuHpl M
AKR data set nane

Understand: M Testl T Extended Analysiss M Docurent: M

AKR prograd nane  MEWMDEHO

Analyze options:

[if overriding PROGRAR-IO)

CoHpile? [¥«<H] « « o« @ & o & o T
Link l1oad Hodule reusable® (v-M] T

[¥ if needad by features)
[Test and Abend-Ounp onlyl

Notice that the Analyze featuresfield in Figure 5 lists additional ESW products than
shown on Figure 4 on page xiii. Thisfield is automatically customized to contain the
ESW products you have installed on your system. These are the names of the analyze

types:
ASG-Encore Re-engineer
ASG-Insight Understand
ASG-SmartDoc Document
ASG-SmartQuest Abend/Dump
ASG-SmartTest Test
Extended Analysis (ASG-SmartTest with  Extended Analysis

Insight installed)
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Publication Conventions
ASG uses these conventions in technical publications:

Convention Represents

ALL CAPITALS Directory, path, file, dataset, member, database,
program, command, and parameter names.

Initial Capitals on Each Word Window, field, field group, check box, button, panel (or
screen), option names, and names of keys. A plussign
(+) isinserted for key combinations (e.g., Alt+Tab).

lowercase italic Information that you provide according to your
monospace particular situation. For example, you would replace
T1lename with the actual name of thefile.

Monospace Characters you must type exactly as they are shown.
Code, JCL, file listings, or command/statement syntax.

Also used for denoting brief examplesin a paragraph.

Vertical Separator Bar (|) Optionsavailablewith thedefault valueunderlined (e.q.,
with underline Y|N).

Underline Denotes a cursor-selectable field or line.

ASG Customer Support

ASG provides support throughout the world to resolve questions or problems regarding
installation, operation, or use of our products. We provide all levels of support during
normal business hours and emergency support during non-business hours.

ASG Third-party Support. ASG provides software products that run in a number of
third-party vendor environments. Support for all non-ASG productsis the responsibility
of the respective vendor. In the event avendor discontinues support for a hardware and/or
software product, ASG cannot be held responsible for problems arising from the use of
that unsupported version.

XV
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Intelligent Support Portal (ISP)

Online product support is available at: http://www.asg.com/support/support.asp via the
ASG Intelligent Support Portal (1SP). Y our logon information for | SP online support is:

Customer ID = NNNNNNNNN
Password = XXXXXXXXXX

where;

NNNNNNNNNN is your customer 1D supplied by ASG Product Distribution.
XXXXXXXXXX isyour unique password supplied by ASG Product Distribution.

The ASG-Intelligent Support Portal User's Guide providesinstructions on how to usethe
ISP and islocated on the ASG Support web page.

Telephone Support

To expedite response time, please have this information ready:

- Product name, version number, and rel ease number

- List of any fixes currently applied

- Any alphanumeric error codes or messages written precisely as displayed
- A description of the specific steps that immediately preceded the problem

- Verify whether you received an ASG Service Pack or cumulative service tape for this
product. It may include information to help you resolve questions regarding installation of
this ASG product. The Service Pack instructions are in atext file on the distribution media
included with the Service Pack. Y ou can access the latest software corrections and Service
Packs viathe | SP.

- The severity code (ASG Customer Support uses an escalated severity system to prioritize
serviceto our clients. The severity codes and their meanings are listed below.)

Severity Codes and Expected Support Response Times

Severity Meaning Expected Support Response Time
1 Production down, critical situation Within 30 minutes
2 Major component of product disabled Within 2 hours
3 Problem with the product, but customer has ~ Within 4 hours
work-around solution
4 "How-to" questions and enhancement Within 4 hours
requests

XVi
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The Americas

Phone

Fax

Preface

E-mail

United States and
Canada

Europe, Middle East, and Africa (EMEA)

800.354.3578

1.703.464.4901

support@asg.com

During normal business hours, we recommend that you call the Central Support number

first (except in South Africa).

Phone Fax E-mail
Central Support 00.800.3544.3578 44.1727.812018 support.emea@asg.com
English 44.1727.736305 44.1727.812018 support.uk@asg.com
French 33.141.028590 33.141.028589 support.fr@asg.com
German 49.89.45716.200 49.89.45716.400 support.de@asg.com
Italian 39.0290450025 support.it@asg.com
Dutch 31.30.241.6133 support.nl @asg.com
Spanish 34.913.523.800 34.917.156.961 support.es@asg.com
South Africa 800.201.423 support.sa@asg.com
Asia Pacific (APAC)

Phone Fax E-mail
Central Support 61.3.9645.8500 61.3.9645.8077 support.au@asg.com
Australia 800.637.947 61.3.9645.8077 support.au@asg.com
Hong Kong 800.96.2800 support.hk@asg.com
Japan 81.3.5326.3684 81.3.5326.3001 support.au@asg.com
Singapore 65.224.3080 65.224.8516 support.sg@asg.com
All Other Countries (Also for any non-working numbers)

Phone Fax E-mail
All other countries  1.239.435.2201 support@asg.com

If you receive a voice mail message, follow the instructions to report a production-down
or critical problem. Leave a detailed message including your name and phone number.
An ASG Customer Support representative will be paged and will return your call as soon
as possible. Please have available the information described previously when the ASG
Customer Support representative contacts you.

XVvii
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ASG Documentation/Product Enhancements

XViii

Submit all product and documentation suggestions to ASG’ s product management team
at http://www.asg.com/asp/email productsuggestions.asp.

If you do not have access to the web, FAX your suggestions to product management at
(239) 263-3692. Please include your name, company, work phone, e-mail ID, and the
name of the ASG product you are using. For documentation suggestions include the
publication number located on the publication’ s front cover.
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1 Introduction

This chapter introduces Insight and contains these sections:

Introduction 1
Insight Overview 1
Benefits 2

Introduction

Insight is the Program Understanding component of ESW for COBOL programs. Insight
allows programmers to expose program structure, identify data flow, find program
anomalies, and trace logic paths. It aso has automated procedures to assist you with
debugging program abends, changing a computation, and resolving incorrect program
output values.

Insight Overview

Insight is the first online technology that analyzes COBOL programs using IBM's
TSO/ISPF interface. It is an electronic window through which you gain insight into the
workings of a COBOL program.

Insight features Common User Access (CUA) screens, pull-downs, and pop-ups that are
designed to provide easy accessto all of the product features.

An action bar isthe line of keywords displayed at the top of a screen. Each keyword
represents a category of actions that you can perform on that screen. To view the list of
actions on a pull-down, move the cursor to the desired keyword and press Enter. To make
a selection, type the number that corresponds to the desired action and press Enter. The
result may be a generated command or a pop-up.
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Benefits

A pop-up isawindow that displays on your screen and allows you to enter information
for the requested action. Type the desired data and options and press Enter to execute the
desired action.

See "CUA Interface” on page 6 for more information.

Powerful Insight facilities provide a precise, consistent, and thorough analysis of COBOL
source code. Y ou no longer need to summarize information from source listings,
cross-references, and primitive online browse facilities. Each task is automated, yet
blendswith your current maintenance practices. Y ou can determine what information you
want and when you want it. Y ou can also direct whether an overview or the details of a
program are displayed. Insight reduces the time spent understanding programs by half.

Insight offers COBOL programmers unprecedented speed and accuracy while analyzing
source code.

Y ou can get an overview of either structured or unstructured programs with Insight's
flexible options. Insight also offers you online access to cross-referenced data, either by
selecting an option on an action bar or by using asingle command. Its references include
automatic checksfor group level and redefined datanames. In addition, Insight retainsthe
results for further evaluation with other commands.

Insight reduces effort, eliminates oversights, and savestime.

Efficiency. You save time because you do not manually collect information from
limited listings and browse facilities. Use an action bar selection or command to evaluate
your program and Insight presents you with concise results.

Accuracy. TheInsight analysisis accurate. It consistently and precisely evaluates
COBOL source code.

Usability. The easy to use CUA screens, pull-downs, and pop-ups featured in Insight
eliminate your need to search and summarize program listings. Insight displays
summarized resultsin screen formats that prepare you for your next query.

Accessibility. Insight is at your fingertips. It is integrated into your daily TSO/ISPF
work environment and supplies useful help facilities.

Focus. Insight manages technical details so you can focus on understanding programs
and assessing your changes.



1 Introduction

Understandability. Insight pull-downs, pop-ups, and commands help to automate each
task you need to perform in order to learn a program. COBOL program characteristics are
easily revealed through pop-ups or Insight commands. Insight presents the resulting
analysis clearly, when and where you need it.

Insight offers these five features to help you through the understanding process:

- Determining program structure

- | dentifying data usage and relationships

<  Tracing datausagein logic

-  Tracing logic flow

=  Saving, reusing, and printing information



ASG-Insight User’s Guide



Product Overview

This chapter discusses components of the Insight product, and contains these sections:

Major Components of Insight 5
CUA Interface 6
Concepts 1

Major Components of Insight

The Insight system consists of these major components:

Program analyzer (Batch)

Application Knowledge Repository (AKR)
Source view, Tree view, and Structure view
Search and logic facilities

Automated program maintenance task facility
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CUA Interface

Insight features CUA (Common User Access) screens, pull-downs, and pop-ups that give
you easy access to all of the product features.

An action bar isthe line of keywords that displays at the top of a screen. Each keyword
represents a category of actions that you can perform on that screen. Process the action
bar by selecting an action. Select an action by moving the cursor to the desired keyword
and pressing Enter.

A pull-down isthe list that displays when you select an action on the action bar. On a
pull-down, actions followed by... displays a pop-up when selected. Actions not followed
by ... immediately activate internal commands. Select pull-down items one of these ways.

<  Movethecursor to the desired keyword and press Enter

=  Typethe number of the desired action in the input field and press Enter.

A pop-up isawindow that displayswhen you select an item on a pull-down, a pop-up, or
you enter certain commands. It displays on your screen to allow you to enter information
for the requested action. Enter the desired data and/or option, and then follow the
instructions on the pop-up to process the information.

Note:
Use the END command (default PF03/15) to exit a pull-down or pop-up without
processing any actions. If the cursor is on the action bar when you press PF03/15, the
cursor will move to the command input area of the screen.

The Action Bar

The Action bar displays on all Insight screens. On a few pop-ups, a shortened action bar
displays. The shortened action bar contains fewer actions than the regular action bar, and
some of the pull-downs on the shortened action bar contain fewer actions.

Select an action by moving the cursor with the tab or arrow keys to the desired keyword
and pressing Enter. If the cursor is on the action bar when you press PF03/15, the cursor
will move to the command input area of the screen. If the cursor ison afull screen,
pressing HOME moves the cursor to the first action on the action bar.
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2 Product Overview

Figure 6 shows the action bar on the primary Insight screen, which is the first screen
displayed upon entry into Insight.

Figure6+ Action Bar Format (Primary Insight Screen)
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File

Displays the File pull-down used to open, close, edit, and save
programs; analyze programs prior to use by Insight; manage the
AKR; execute script files; and exit Insight.

View

Displays the View pull-down used to select the method to be used to
view aprogram, view paragraph cross-reference information, view
program information, display or exclude source according to the
hierarchical structure, change the level of information viewed, reset
the display, and exclude lines from the display.

Search

Displays the Search pull-down used to conduct a COBOL intelligent
search of the source code for one or all occurrences of a specified
target and to find, highlight, scroll, print, punch, or exclude the
results.

Logic

Displaysthe Logic pull-down used to follow the execution of a
program, searching for a specified target.

Task

Displays the Task pull-down used to automate maintenance tasks,
such as modifying program output and computations or debugging a
program abend.

List

Displaysthe List pull-down used to list information about CALLSs,
EQUATESs, MARKS, PERFORMS, programs, and subsets.
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Options Displays the Options pull-down used to customize your Insight
environment by setting certain parameters and options, defining PF
keys, and so forth.

Help Displays the Help pull-down used to access the online help facility.

Pull-downs

A pull-down displays in awindow when you select an action on the action bar (see
Figure 7). Two types of actions are available on pull-downs; an action followed by
ellipsis(...) displays a pop-up when selected; an action not followed by ... immediately
activates the requested action and usually redisplays the previous screen.

There are two ways to select an item on a pull-down:
<  Movethecursor to the desired keyword and press Enter

=  Typethe number of the desired action in the input field and press Enter.

Figure 7« Pull-down Format
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On the File pull-down, al of the actions except Exit display a pop-up when selected.

Note:
Use the END command or PF03/15 to exit a pull-down without processing any actions.
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A pop-up isawindow that displays when you select an item on a pull-down, a pop-up, or
when you enter certain commands. A pop-up is superimposed over a screen, has a border,
and usually does not have an action bar. A pop-up can contain one or more fields.

Follow the instructions on the pop-up to process the information. Use the END command
(default PFO3/15) to exit from a pop-up without processing it.

Pop-ups have two types of fields: entry fields and selection fields. Entry fields are used to
type textual information and selection fields are used to select one or more choices.

Figure 8 shows the Search - Data Name pop-up.

Figure 8« Pop-up Example (Search - Data Name Pop-up)
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Entry Fields. Text entry fields are used to enter textual information, such asa
dataname, line range, number of levels, etc. The length of each text entry field is
designated by an underline. In the Figure 8, Data Name is an example of atext entry field.

Selection Fields. Numbered selection fields allow you to select one item from alist.
Type the number of the desired selection in the field input areato the left of the first
numbered item.

Select unnumbered selection fields by entering aslash (/) in the field input area. To
unselect a selection field, enter ablank space to remove the slash.

Thefield input areais designated by an underline. When a pop-up first displays, each
field contains its default value. On some pop-ups, if you change the default Insight retains
the new value for subsequent sessions.
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In Figure 8 on page 9, Direction is an example of a numbered selection field. No Data
Aliasing is an example of an unnumbered selection field.

Note:
Use the END command or PF03/15 to exit from a pop-up without processing it.

Screens

A screenisafull-width display of information, containing afull action bar as the first
line. Insight screens are modeled after the TSO/I SPF/PDF edit screen, to which CUA
features have been added.

Figure 9 shows the Source View screen. Each field or areais described below.

Figure9« Insight Screen Sample
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(A) Theaction bar displays at the top of every screen. See"The Action Bar" on page 6 for
more information.

(B) The name of the screen.

(C) The name of the active program. If there is no open program, thisfield is not
displayed. This area of the screen is also used to temporarily display error and
informational messages.

(D) The command input area. Insight primary commands are entered here.

10
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(E) SCROLL specifies the number of screen lines or columnsto scroll. Thisfield is
omitted from screens that can not be scrolled, such as the primary screen. Y ou can enter
these values:

1through 9999  Specifies a number from 1 through 9999 to enter the number of lines
or columnsto scroll.

CSR Specifies a scroll value of one page from the current cursor location.
HALF Specifies ascroll value of ahalf page.

MAX Specifies that the top, bottom, right, or left margin isthe scroll value.
PAGE Specifies ascroll value of one page.

DATA Specifies ascroll value of one line less than a page.

(F) The long message field displays more descriptive error and informational messages.
A long message displaysif there is no corresponding short message, or if you enter HELP
while a short message is shown.

Concepts

Insight is a powerful, easy-to-use system that helps programmers analyze and understand
COBOL programs faster and more accurately. This section introduces some concepts and
terms that are key to the operation of Insight.

Screen Messages

Insight messages are displayed in the long message area on the screen as described above.
Short messages are displayed when available. Long messages are displayed if a short
message does not exist or when you request help immediately following a displayed short
message. Y ou can enter the HEL P command with the message number to display an
explanation and any actions for the message.

Note:

See the Help Facility chapter in the ASG-Insight Reference Guide for additional
information.

11
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Analyze Job (Batch)

Application

Sets

Subsets

12

Insight analyzes COBOL programs using the Analyze job. The Analyze job produces a
detailed program analysis that includes this information:

- Program organization and structure
- Datarelationships
- Paths of modification and usage for al datafields

- Logic and control flow between modules, paragraphs, and statements
The analysisis saved in the AKR.

The Analyze job technology is similar to an optimizing compiler. The major differenceis
that you can use Insight to access the information saved in the AKR.

Note:
For more information, see the Analyze chapter in the ASG-Insight Reference Guide.

Knowledge Repository (AKR)

The AKR holds al the information the Analyze job produced about an application
program. Access this information by using one of the View methods.

The AKR isaBDAM or VSAM file organization. A single AKR can store many
programs, and you can define more than one AKR. To define new AKRs and to expand
existing AKRs, use the online or Batch AKR utilities provided by Insight

Note:
For more information, see the AKR Utilities chapter in the ASG-Insight Reference Guide.

A setisagrouping of source linesin a COBOL source program. Sets consist of subsets,
mark name sets, and line range sets. For more information on mark name sets and line
range set, see "Targets' on page 16. Many Insight commands use one or more of these
sets or subsets.To concatenate sets, place a plus sign (+) between them.

There are three types of subsets: COBOL language subsets, screen subsets, and tagged
lines subsets. To show each subset, either select the Subsets action on the List pull-down
ortype LIST SUBSETS to display the List - COBOL Subset Names pop-up.
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Insight classifies COBOL statements into subsets by grouping COBOL verbs of asimilar
nature together. For example, you could refer to any linesthat contain READ, WRITE,
OPEN, or CLOSE verbs, by using the COBOL language subset name | O.

For acomplete list of the verbs included in each of the COBOL subset names, select the
Subsets action on the List pull-down or type LIST SUBSETS to display the Subsets List
screen. This table describes each of the COBOL subsets and the entities to which they

correspond.

ASsignment

Statements that assign avaueto adataitem; e.qg., MOVE, ADD, or
COMPUTE.

CAll

Statements related to subprogram calls such as CALL and CANCEL.

Clcs

Any CICS (Customer Information Control System) or DL/I
Command Level commands.

COBOLII

COBOL 1, including CONTINUE, END, and INITIALIZE verbs.

COBOL/370

Statements and clauses unique to COBOL/370, such asintrinsic
function calls, procedure pointers, and calls to LE/370 run-time
environment.

COMment

Statements having no run-time effect such asall lineswith an asterisk
(*) incolumn 7, the entire IDENTIFICATION DIVISION, and
NOTE statements.

CONditiona

Statements or parts of statements that conditionally change the flow
of control in aprogram such as IF, EL SE, and WHEN.

COPy

COPY, COPY IDMS, SQL INCLUDE, ++INCLUDE, -INC
statements.

DB2 | SQL

EXEC SQL statements.

DDL

SQL Data Definition Language statements, such as CREATE,
ALTER, DECLARE, and DROP.

DEAD

Statements containing dead code and dead data.

DEADCode

Statements containing code that cannot be executed under any
conditions.

DEADData

DATA DIVISION statements containing datanames and their aliases
that are not referenced in the PROCEDURE DIVISION.

13
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DEBug Statements containing a DEBUG, EXHIBIT, ON, READY, or
RESET verb, aswell as statements containing aD in column 7.

DEFinition Declaratives of dataitems including the SPECIAL-NAMES
paragraph in the ENVIRONMENT DIVISION aswell asthe entire
DATA DIVISION.

DIRective Statements that direct the compiler to take specific actions during
compilation such as BASIS, EJECT, and TITLE.

DL/l |DL/1 EXEC DL/l commands, such asENTRY 'DLITCBL' or CALL
'CBLTDLI".

DML SQL Data Manipulation Language statements, such as SELECT,
UPDATE, INSERT.

ENtry The PROCEDURE DIVISION statement and all ENTRY statements.

EXIt PGMExit Statements containing a STOP RUN, GOBACK, or EXIT
PROGRAM verb aswell as CALL statements that are indicated as
NORET (non-returning).

FALLthrough Statements of PERFORM ed paragraphs or units that fall through to
the next paragraph.

GOto Statements containing an ALTER or GOTO verb.

IDMS IDMS statements.

INClude COPY, COPY IDMS, SQL INCLUDE, ++INCLUDE, -INC
statements.

INPUTOutput  COBOL |0 statements (10, Input, or Output) including CALL
statements that are indicated as containing 10, Input, or Output.

1O | Input

Output

LABed Statements containing DIVISION or SECTION headers, or

DIVision PARAGRAPH labels. LABEL refersto the PROCEDURE
DIVISION line and al section and paragraph namesin the

PARagraph PROCEDURE DIVISION.

SECtion

MAINIline Mainline code statements that are reachable from the PROCEDURE

DIVISION lineto the program units by following FALLTHROUGHS
and GO TOs, but not PERFORMSs.
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MATH Statements containing ADD, SUBTRACT, MULTIPLY, DIVIDE, or
COMPUTE verbs.

PERform Statements containing the PERFORM, SORT, or MERGE verbs.

RETurn Statements of a PERFORMed paragraph ranges that return control.

SORTMerge Statements containing SORT, MERGE, or REL EA SE verbs,
paragraph or section names referred to in INPUT/OUTPUT
PROCEDURES.

TESted Identifiesthelines of codethat have been tested, based on information
created and updated using TCA Reports.

UNTested Identifies the lines of code that have not been tested, based on
information created and updated using TCA Reports.

Screen Subsets

Tag Subsets

Screen subsets are generally the result of an interactive command. To specify one of these
subsets, enter the entire name, or at least the minimum abbreviation as indicated by the
upper case letters:

Highlighted | HI
NONHighlighted | NHI
Excluded | X
NONExcluded | NX

Tag subsets display in the right-most columns of the screen to provide you with
immediate information about the source code. Insight uses tags to mark the results of
commands and actions from pull-downs or pop-ups, and to mark dataitemsthat are never
referenced, tag statements that contain dead code, tag program exits, and tell you if
PERFORM ed paragraphs fallthrough or return. Specific tags are provided for TRACE
option information. These tags help you to trace through the code quickly and easily.

15
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These tags are used as subsets in commands that accept subsets as targets:

TAGged | TAGS Refersto al linesthat have information tags on them.

DECision Refersto aline where TRACE iswaiting for a decision.

OPTions Refersto lineswhich are the optional choicesfor the decision point of
the trace.

STArt Refersto aline where the flow or trace started.

TARGet | TGT  Refersto aline containing the target for FLOW or TRACE
commands.

A target isthe object of an Insight primary command. Targets are defined in these
categories:

- Mark name - Linerange - Data name
- Perfrangename - Label name - Pattern string
=  Subset name - Programname - Paragraph name

A mark name is any user-generated path or set of lines named with the COPY, MARK,
MERGE, or RENAME command, one of the Utility - Scratchpad pop-ups, a
system-generated path created by the FLOW or TRACE command, or one of the Logic
Order Search pop-ups. These paths are NETWORK, SUBNETN, and TRACK.

Marks can be created, listed, renamed, copied, deleted, and merged with other Mark
name sets. Y ou may view all of the existing marks on the List - User Marks pop-up, or by
typing LIST MARKS on the Source View screen, which displays the Marks List pop-up.
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Perfrange Name

A perfrange name consists of all executable statements within a perform range, including
al code that is executed by following that PERFORM. For example, the COBOL
statement:

PERFORM PARAGRAPH-ABC THRU PARAGRAPH-XYZ

indicates that the range is comprised of the paragraphs beginning with
PARAGRAPH-ABC and continuing through the end of paragraph PARAGRAPH-XYZ,
including any paragraphs that are executed in between.

Note:
If asingle paragraph is PERFORMed, see the paragraph name itself.

Program Name

A program name consists of al the code in al the divisions of the given program. For
COBOL |l Release 3 and above, the program name may refer to a nested subprogram.

Subset Name

A subset name is one of the previously described COBOL language subsets, screen
subsets, or tag subsets.

Line Range
A linerange can be asingle line or agroup of lines. Line ranges are specified by placing
ahyphen (-) between the first and last line numbersin the range (e.g., 214 - 376). Line
numbers are shown in the first six columns of the Source View screen.

Label Name
A label name is any paragraph or section name of the PROCEDURE DIVISION, as well
asthe literals PROCEDURE and PROC. Label name specifies al transfers of control to a
paragraph or section.

Dataname

A dataname can be any of these types:
- Elementary dataname

< Filename

- Group name

- Tablename

-  Tableelement name

<  Specia name

17
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Specify any legal COBOL reference for a data element as a dataname. If avariableis
redefined to another name, Insight searches for the specified variable name and the
redefined name. Any referenceto an entry in atableis treated as areference to the entire
table. When data items overlap so a name can refer to parts of multiple data items,
searches are performed on each part and all references are reported. For example, if a
group item is specified in a search command, references to the group item as well asthe
individual elements within the group are located. Thisis also true of modifications, uses,
or references to the dataitem. Insight locates valid references to the variableitem as
opposed to simple pattern matching of the charactersin the variable name. These
references are called aliases.

Fully qualified datanames are specified by following them with a standard COBOL OF
clause, followed by the group level dataname. For example:

DATA-NAME-ELEMENT OF DATA-NAME-GROUP

L ocate multiple datanames at the same time by concatenating the datanames with a plus
sign (+) between them. For example:

DATA-NAME1 + DATA-NAME2

A pattern string is a sequence of characters, surrounded by single or double quotesif it
contains blanks. Specify strings of non-alphanumeric characters by the X"string”®,
T"string”,and P*string” operands. Further qualify the string using the WORD,
PREFIX, or SUFFIX subordinate operands.

- X"string~
A hexadecimal string, enclosed in single or double quotes.
e T string"

A text string, which disregards upper and lowercase, enclosed in single or double
quotes.

e P"string”

A picture string, enclosed in single or double quotes. These are the valid picture

strings:

p= Any character

P Any nonblank character

P. Any nondisplay character
P# Any numeric character

pP- Any non-numeric character
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FP@ Any aphabetic character (upper or lowercase)
pP< Any lowercase al phabetic character
P> Any uppercase alphabetic character
P$ Any special character (not alphabetic or numeric)
- WORD
A string preceded and followed by any non-al phanumeric character (except
hyphen).
-  PREFIX

A word that begins with the specified string.
e  SUFFIX
A word that ends with the specified string.

Paragraph Name

A paragraph name is any paragraph or section name of the PROCEDURE DIVISION, as
well asthe literas PROCEDURE and PROC. Paragraph name includes the entire
paragraph or section.

19
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3 Getting Started with Insight

This chapter discusses how to use Insight and contains these sections:

Introduction 21
[nitiating an Insight Session 22
Defining User Options 23
Using an AKR 30
Using the Analyze Facility 33

Introduction

The steps necessary to invoke Insight vary by site. Check with the system administrator at
your site for these details. Before following along with the sample Insight session
presented, you may find it helpful to review Insight terminology, in the glossary of the
ASG-Insight Reference Guide.

Thefirst time you activate Insight, you must define some parameters. This chapter
describes how to perform these functions:

- Invoke an Insight session

<  Customize user options

- Allocatean AKR

=  Anayzeaprogram
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Initiating an Insight Session

The method that you use to invoke Insight depends on your system setup. If you need
assistance to activate Insight, see your systems administrator.

If your site starts Insight directly, use the | SPF selection or the CLIST as indicated by
your systems administrator. After you activate the session, the Insight Primary screen
displays, as shown in Figure 10.

Figure10 e« Insight Primary Screen
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If your site uses the ESW screen to start Insight, initiate the ESW screen by using the
| SPF selection or the CLIST asindicated by your systems administrator.
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To start Insight, follow this step:

» Select Understand » Program. The Insight Primary screen, shown in Figure 11,
displays.

Figurelle Insight Primary Screen (when started from ESW)
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Note:

When you start Insight from the ESW screen, the product name displays on the screens as
ESW - Program Understanding.

Defining User Options

Upon your first entry to Insight, you should customize the optionsto reflect the
appropriate settings for your environment. Some options are initially set to default values
established during product installation by the systems programmer.

Use the Options pull-down to customize these Insight options:

- Set online operations parameters on the Parameters Definition pop-up

- Set the Log, List, Punch, and Work file allocations in the Allocation Definition
pop-up

=  Setlog, List, and Punch file processing options and provide a Job card on the
Log/List/Punch Definition pop-up

e  Set PFkey values

23
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To display the Options pull-down, follow this step:

» Select Options on the action bar and press Enter. The Options pull-down, shown in
Figure 12, displays.

Figure 12 « Options Pull-down Menu
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Setting Online Operation Parameters

Use the Options - Parameter Definition pop-up to set and/or verify parameters affecting
the online operation of Insight. This includes specifying where equates and marks are to
be saved.
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To set online operation parameters

1  Select Options » Product Parameters and press Enter. The Options - Product
Parameters, shown in Figure 13, displays.

Figure 13« Options- Product Parameters Pop-up
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2 Typethe appropriate information in the fields and press Enter.

3 Press PFO3/PF15 to return to the previous screen.

Allocating the Log, List, Punch, and Work Files

Use the Product Allocations pop-up to set and/or verify Direct Access Storage Device
(DASD) information for the Log, List, Punch, and Work files. Some options may be
initially set to default values established during product installation by the systems
programmer.

25
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To definethe Log, List, Punch, and Work file allocations

1  Seect Options» Product allocations and press Enter. The Options - Product
Allocations pop-up, shown in Figure 14, displays.

Figure 14 « Options- Product Allocations Pop-up with SM'S

Options - Product Allocations
Command ===>
Log file:
Management Class MGMT1 Generic unit . . . SYSDA
Storage Class . . STOR1 Volume serial
List file:
Management Class MGMT1 Generic unit . . . SYSDA
Storage Class . . STOR1 Volume serial
Punch file:
Management Class MGMT1 Generic unit . . . SYSDA
Storage Class . . STOR1 Volume serial
Work file:
Management Class MGMT1 Generic unit . . . SYSDA
Storage Class . . STOR1 Volume serial . .
Data Class . . . . DATAl Space units . . . CYLS
Primary space . . 1
Secondary space 1

2 Typethe appropriate information in the fields and press Enter.

3 Press PFO3/PF15 to return to the previous screen.

Specifying Log/List/Punch Processing Options

Use the Options - Log/List/Punch Definition pop-up to define and set and/or verify
processing values for the Insight Log, List, and Punch files. These files are used for
system message logging, error handling, and holding the results of several Insight
commands. Some options may beinitially set to default val ues established by the systems
programmer during product installation.
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To specify the Log/List/Punch Definition options

1  Select Options » Log/list/punch and press Enter. The Options - Log/List/Punch
Definition pop-up, shown in Figure 15, displays.

Figure15« Log/List/Punch Definition Pop-up
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2  Typethe appropriate information in the fields and press Enter.

3 Press PFO3/PF15 to return to the previous screen.

Note:

When the PK or PD option is specified, avalid job card must be specified in the
JOB STATEMENT INFORMATION field prior to processing any Log, List, or

Punch files.

Fields

File Naming

Specifies whether the Log, List, and Punch files are named by
system default (S) or user-defined (U) dataset names.

Prompt later for DSN

Enables you to define a custom name during processing. If you
specify N, you must enter a dataset name in the corresponding
Data set name field, and specify Overwrite or Append in the
File Mode field.

If you specify Y in the Prompt later for DSN field, Insight
prompts you for the dataset name during file processing.
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Log Data set name Indicates the name of the dataset in which the Log, List, or
List Data set name Punch files will be saved during processing.

Punch Data set name

File Mode Specifies whether Log, List, and Punch fileswill overwrite or
be appended to the existing files during processing.

To customize the Log, List, or Punch dataset name
If you specify K or PK process option, you can customize the dataset where the log, list,
or punch fileis allocated. By default, Insight allocates this Log, List, and Punch file
name:

USERID.yyynnnnn.VIAXXXXX
where:

yyy isthe product ID.

nnnnn is asegquential number from 00001 to 99999.

XxXxxX isLOG for Log, LIST for List, and PUNCH for Punch files.

If you have specified a TSO Prefix, the prefix will be appended to the beginning of the
file name allocated for the Log, List, and Punch files.

1  Fromthe Options - Log/List/Punch Definition pop-up, type 4 and press Enter. The
Options - Log/List/Punch Name Customization pop-up, shown in Figure 16,

displays.

Figure 16« Options- Log/List/Punch Name Customization Pop-up

Options - LogsList-Punch Mame Custodization
ConHand ===

You can define a custodized nade when wou choose option PE [print<keepl or
E [keep] by specifying Ulser]. Specifying vles) on Pronpt later lets you
define a custoW nake as wou process each logslistspunch file. Othervise,
specify data set naHe and file Hode. Then press Enter.

options Log List Funch
File MaHing « « o « o s = u u & Ul=er] ar E(ysten]
ProHpt later for DEN . o Y ¥ _ vles] or Nlal

The following are needed if Ulser] and Mio) are specified above

Log Data set nane [zaq]
File Hode . . 0O ofuverwritel or Alppend]

Li=t Data sef nade [zeql
File Hode . . _ ofverwritel of Alppend]

Funch Data set nawe [zeql
File Hode . . _ ofverwritel of Alppend]
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2  TypeUintheFileNamingfieldfor Log, List, and/or Punch toindicate auser-defined
dataset name. If you specify N in the Prompt later for DSN field, you must enter a
dataset name in the corresponding Data set name field, and specify Overwrite or

Append in the File Mode field.

If you specify Y in the Prompt later for DSN field, Insight prompts you for the
dataset name during file processing. For example, if you specify Y esin the Prompt
later for DSN field for the Log file, the Log Name Customization pop-up shown in

Figure 17 will be displayed.

Figure 17« Log Name Customization Pop-up

options - Log MadMe Customization
CoHHand ===

K [keep] bw specifying Ulser].
define a custoW naMe as wou process each log file.
data set nanme and file node. Then press Enter.

options Lo

File Haning « « o o« & o« &« 3
ProHpt later for DEN

Ul=er] aor E[ysten]
rles] or Hlo)

Log Data set nane

You can define a custodized naWe when wou chooze option PE (printskeepl or
Epecifwing ¥(es] on Prodpt later lets vou
Otherwise, specify

The following are needed if Ulser] and Mio) are specified above

[2eq]

File Hode ofverwritel of Alppend]

Mapping PF Key Values

To set your PF keys

1  Sedect Options» PF keysand press Enter. The Options - PF Key Definition pop-up,

shown in Figure 18, displays.

Figure 18« PF Key Definition Pop-up

options - PF Key [81-12] Definition
CoHHand === _

Press PF3-15 [ENMD] to eHit.

MuHber of PF kewsi 24 TerHinal type: 327
PFEL HELP

PFO2 ZPLIT

PFEZ END

FFid RPREF

FFES RFIND

PFOE Fi %

PFEF UP

PFES DOWN

PFO2 ZUAP

PF18 ERANCH

PF11 BRANCH BRCKUP
PFiZ RECALL

Press Enter to process changes and-or to display alternate kews.
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2 Typetheappropriate PF key valuesin thefields. PF keys 1 through 12 are displayed
initialy. To display PF keys 13 through 24, press Enter.

3 Press PFO3/PF15 to return to the previous screen.

Using an AKR

Anayzed programs are stored in aBDAM or VSAM file organization in the AKR for
Insight to use when testing. Define a AKR to be shared by all users, or define multiple
AKRsfor use by departments, groups, or individuals.

Online and batch utilities help you manage the AKR. The utilities provide these
capabilities:

<  Allocating or expanding the AKR
- Renaming and deleting programs
- Printing or punching AKR directory and program information

Note:

For more information about the Analyze options and how to analyze programs, see the
Analyze chapter in the ASG-Insight Reference Guide.

Allocating an AKR

To allocate an AKR

1  SdectFile» AKR utility bar and press Enter. The File - AKR Utility pop-up, shown
in Figure 19, displays.

Figure19+« File- AKR Utility Pop-up

File — AKR Utility
ConMand ===k

Blank - Display HeHber list O - Delete Redber
A - Allocate-edpand AER R — RenaHe Hedbar

Application Knowledge Repository [AKR]Z

Data set nane . . 'UIATESTLAPFL.AKR'

HerbBEF & & & & & [if "R" or "D" selected]
Mew naMe o« . 0 W __________ [if "R" selected]
Uolure serial . . ______ [if not cataloged]
Passwaord . . . . [if password protected]

2 Specify the name of the AKR in the Data set name field.
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Type A in the primary command input area and press Enter. The File - AKR
Allocate/Expand pop-up, shown in Figure 20, displays.

Note:
Four possible pop-ups may display, because both BDAM and VSAM AKRs are
supported. The pop-up that displays depends on whether you use BDAM or VSAM
AKRsand if SMSisturned on for your site.

Figure20« File- AKR Allocate/Expand Pop-up with SM'S

File - AKR Allocate/Expand

Command ===>

S - Submit JCL E - Edit JCL C - Specify Catalog
Expand existing AKR . . . NO (Yes or No)
AKR data set name . . . . "USER.TEST.AKR*"

Management Class . . . (Blank for default MGMTCLAS)

Storage Class . . . . . (Blank for default STORCLAS)
Volume . . . . . . .

Data Class . . . . . . (Blank for default DATACLAS)
Space units . . . . . RECORDS (Records, Tracks or Cylinders)
Space amount . . . . 4000 (Total AKR size in above units)
Unique . . . . . . . YES (Enter NO for a VSAM data space)

Job statement information:
//NAME JOB (ACCOUNT),NAME,
// MSGCLASS=A
//* INSERT "/*ROUTE PRINT NODE.USER" HERE IF NEEDED.
//*

Type the appropriate information in the required fields:

a  TypeNO inthe Expand existing AKR field.

b  Verify the AKR namein AKR data set name field.

c  Specify avalid Job card in the Job statement information field.

d PressEnter.

Type S in the primary command input area and press Enter to submit the JCL.

Or

Type E inthe primary command input area and press Enter to edit the JCL. Whilein
the editor, review the generated JCL, type the standard | SPF SUBMIT command in
the primary command input area and press Enter. To return to the File- AKR
Allocate/Expand pop-up, type END in the primary command input area or press
PFO3/PF15.

Verify the AKR allocation results by examining the job output. Sample job outputs
are presented in "Verifying AKR Allocation Results' on page 32.
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Verifying AKR Allocation Results

After the AKR alocation Batch job has completed, review the job output to verify
successful allocation and initialization. Figure 21, Figure 22, and Figure 23 show output
excerpts with messages that indicate successful AKR allocation and initialization.

Figure21+« IDCAM S Utility Condition Code M essage Output

IDCAMS SYSTEM SERVICES TIME: HH:MM:SS MM/DD/YY PAGE 1

DEFINE CLUSTER -
(NAME(USER.TEST.AKR) -
CYLINDERS(5) -
VOLUME(DISKO1) -
CONTROL INTERVALSIZE(4096) -
NUMBERED -
RECORDSIZE (4089 4089) -
RECOVERY -
UNIQUE -
SHAREOPTIONS(3 3)) -
DATA -
(NAME(USER. TEST.AKR.DATA))
1DCO5081 DATA ALLOCATION STATUS FOR VOLUME DISKOL IS O
1DCO0011 FUNCTION COMPLETED, HIGHEST CONDITION CODE WAS O
1DCO0021 IDCAMS PROCESSING COMPLETE. MAXIMUM CONDITION CODE WAS O

Figure22« AKR Initialization M essage Output

ASG-CENTER-OS(ESA) AKR UTILITY LOG DD-MMM-YY HH:MM:SS PAGE 1
INIT DSNAME(USER.TEST.AKR)

ASG13161 AKR "USER.TEST.AKR"™ INITIALIZED.

ASG13141 *** END OF VIASYSIN ***

Figure23+« AKR Utility Log Summary M essage Output

ASG-CENTER-OS(ESA) AKR UTILITY LOG - SUMMARY DD-MMM-YY HH:MM:SS PAGE 2
ASG13001 1 AKR(S) INITIALIZED O FAILED.

ASG13151 *** END OF SUMMARY REPORT ***

32



3 Getting Started with Insight

Using the Analyze Facility

The Program Analyze facility extracts knowledge about the program and populates the
AKR with this information.

Program Analyze Requirements

The Program Analyze is similar to a COBOL compile. Like a compile, these basic
program standards are required:

=  The COBOL language as specified in the IBM COBOL Language Reference
guides.

< A program that can be compiled without errors by an IBM COBOL |1 and above
compiler.

COBOL |l and above programs that receive error (E), severe (S), or unconditional
(U) messages from the IBM compiler cannot be successfully analyzed.

Program Analyze Input

Input to the Program Analyze includes these items:

< JCL to compile the program. The JCL should be the complete JCL used to compile
the program and should contain the appropriate steps to complete these tasks:

—  Fetch the source from the source manager (such as Librarian or Panvalet)
—  Execute any preprocessors
— Invoke the compiler

- Program Analyze features. These features indicate the type of analysisto be
performed.

< Aninitiaized AKR to receive Program Analyze output.

- Program Analyze options.

Analyze Submit Facility

Use the Analyze Submit pop-up to specify the necessary information and to submit a
program to be analyzed through Insight.

Note:

If the compile JCL residesin a source manager such as Librarian or Panvalet, you cannot
use this method.
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To display the Analyze Submit pop-up

1  Select File» Analyze and press Enter. The File - Analyze Submit pop-up, shownin
Figure 24, displays.

Figure 24 « Analyze Submit Pop-up

File - Analwze ZubHit
Connand ===k _

E - Edit TCL % - EUbHIT JCL

Codpile and link JCL [PDE or sequentiall:
Data set naMe 'UEER1Z.DEMLCNTLIHTEST)

Analyze features [YoN)12
REG-Insights T

AKR data set naWe 'UFERLZ.GEMERAL.AKR'

AKR prograd nare [if owverriding PROGRAA-I0]

Analyze options:

CoHpile? [T«M] o o o o & & & & T [ if needed by features)
Link 1oad Hodule reusable? (YoMl ¥ [ASG-5HartTest only)
Note:

If you started your Insight session using the ESW Primary screen, the product
names listed under the Analyze features (Y/N) field may differ from the names
shown in this example.

2 Typethe appropriate information in the required fields, then press Enter:

a  Specify the PDSmember or sequential dataset containing the compile/link JCL
in the Data set name field.

b  Specify the analyze feature by typing Y in the desired Analyze features (Y/N)
fields.

Note:
Other analyze features are shown on this screen when additional ESW products are
installed at your site. For more information on analyze options, see the Analyze
chapter in the ASG-Insight Reference Guide.

c  Specify the AKR dataset name in the AKR data set name field.
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Type S in the primary command input area and press Enter to submit the JCL.

Or

TypeE inthe primary command input area and press Enter to edit the JCL. Whilein
the editor, review the generated JCL, type the standard TSO SUBMIT command in
the primary command input area and press Enter. To return to the File - Analyze
Submit pop-up, either type END or press PFO3/PF15.

Verify the analyze results by examining the job output. Sample job outputs are
presented in Verifying Analyze Results.

Verifying Analyze Results

After the Compile - Analyze Batch job completes, review the job output to verify the
results. Check the output for these items:

Acceptable compiler results.

M essages indicating the program has been successfully analyzed and stored on the
AKR.

Acceptable linkage editor results, if applicable.

Storage on the AKR does not occur if the program does not compile and analyze
successfully.

Note:

Insight does not require a compile or link for you to use the Source View facility.
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Figure 25 shows an output excerpt that indicates a successful analyze.

Figure 25+ Output Excerpt Indicating Successful Analyze

ASG-CENTER-0S(ESA) PROGRAM: VIAIDEMO DD-MMM-YY HH:MM:SS PAGE 1

LINE ERROR MESSAGE

ASG02371 166 SYMBOLS PROCESSED.
ASG02381 165 SYMBOLS MATCHED.
ASG02401 207 VERBS PROCESSED.

ASGOO57W SOURCE PROGRAM CONTAINS DEAD CODE. A COMPLETE LIST MAY BE OBTAINED ONLINE.
(A)®  ASG02481 PROGRAM "VIAIDEMO®™ WAS STORED IN AKR "USER.TEST.AKR".

®

DIAGNOSTICS LINES: 1 TOTAL - 1 WARNINGS, O CONDITIONALS, O ERRORS, O DISASTERS
SOURCE LINES: 468 TOTAL - 122 DATA DIVISION STATEMENTS, 228 PROCEDURE DIVISION STMTS
PARAMETERS PASSED: NOCOBOLII,LANGLVL(2),FEATURES=(S,X)

OPTIONS IN EFFECT: BUFMAXK=2000K, FEATURES=(ASG-Insight), FLAG(W), LANGLVL(2),
LINECNT=60, NORECUR, NOSEQ, NOSOURCE, SPACE1l

ENTRY POINTS: VIAIDEMO
EXTERNAL CALLS: VIAIDEML, 1LBOABNO
NORETURN: ILBOABNO

END OF PROCESSING: DD-MMM-YY HH:MM:SS

(A) Message indicated program was stored on the AKR.

(B) Any Program Diagnostics is shown in this area.
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This chapter discusses techniques for using Insight to gain program understanding and
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Introduction

The Source View facility of Insight provides you with powerful program analysis tools
within an interactive environment. Y ou can quickly and easily navigate through source
code and focus on the information you need in order to understand your program and save
time when performing maintenance or enhancement tasks. In addition, Insight automates
some common maintenance and enhancement tasks that guide you through each step of
the process from analysis to source modification.

This chapter provides various programming tasks and problems, along with step-by-step
instructions to help you manage them. The results of the steps, when performed on the
ESW demonstration programs, are also included. These steps apply for any program that
you need to understand, maintain, or enhance.

The examplesin this chapter use the demonstration programs VIAIDEMO and
VIAIDEM1. Use VIAIDEM3 for COBOL Il Release 3 examples.

Insight Program Analysis Methodology

Program analysisis an important first step in the ESW Existing Systems Cycle
(ES/Cycle). This section describes how Insight program analysis techniques are applied
using a basic program anaysis methodol ogy.

Using Automated Tasks

Insight has an automated Task function you can use as a quick and easy way to solve
problemsinvolving program understanding and maintenance. From here, you can modify
incorrect report and file output, enhance a data computation, debug a data-related abend,
and then make changes in your editor without ever leaving your Insight session. Using
automated tasks helps you save time and increase confidence in your results when
performing maintenance and enhancement tasks.

Generating a Program Overview

38

Program Analysis generaly falls into the categories shown in Figure 25 on page 36. It is
important to gain an overview of program structure and coding techniques to examine
logical program units and all CALLing and CALLed relationships between the units.
Logical units consist of PERFORM ranges, including GOTO statements, or CALLed
programs.

Another important aspect of a program overview includes the external dimension, often
determined by investigating the source code listings and program documentation. This
information is crucial to your understanding of how datais passed between CALLed
programs and how the values are read in and output.
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Generating a Paragraph Overview

Program paragraph cross-referencing gives you the ability to grasp how paragraphs
transfer control. The interactive capability of Insight permits you to automate your
process of determining how paragraphs are referenced in a program, thus eliminating the
time-consuming task of manually browsing listings.

Identifying Data Item Usage

I dentifying data item cross-referencing isimportant to understanding how and where
fields are used, modified, moved to and from, and where definitions or picture clauses are
located in a program. This process eliminates the need to manually examine a program
for alias names, tag, and highlight them. Insight also permits you to specify the indirect
references to data items by tracking their use across intermediate fields. This feature
permits you to electronically highlight how specific data is manipulated in the program
and the location of itsfinal destination, a process commonly referred to asthe ripple
effect.

Analyzing the Program Logic

Another important part of any analysisis understanding program logical execution. The
extended logic analysis component of Insight consists of these three components:

=  TheProgram Analyzer - a Batch process that reads your COBOL source code and
copybooks and gathers information on execution paths, data relationships, and
program organization.

-« TheAKR-aBDAM or VSAM file organization that contains a copy of the
COBOL source code and all of the information gathered by the Program Analyzer.

=  SourceView - an Insight display of a COBOL program that residesin the AKR.

Logic analysisallowsyou to follow program logic interactively without data or executing
the program. This allows you to investigate all of the statementsin all of the execution
paths to al of the targets, or to a specific target and automatically record these results on
an electronic scratchpad for later reference.

Applying Quality Assurance Standards

Quality assurance standards are often measured during code inspections. The intelligent
search capability of Insight allows you to quickly check a COBOL program. For
example, you can use Insight to quickly and easily check for these:

- Proper indentation and alignment of 1F and EL SE statements
- EL SE statements on a line by themselves

= Unique sequential naming and numbering of sections and paragraphs
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- PERFORM statements coded with the THRU clause
- Dead code and dead data

= Acceptable programming expressions

Starting an Insight Session

To start an Insight analysis session
1 Log onto aterminal and open Insight.

2  Sdect File » Open and press Enter. The File - Open Program pop-up, shown in
Figure 26, displays.

Figure 26« File- Open Program Pop-up

File - Open Prograd Request
Type AKR information and prograd name. Then press Enter.
Application Knowledge Repository [AKR]:

Data =et naWe . . 'UIATEST AFFL.RAKR®
Frograd name . . __________ [blank for selection 1ist)
Valune serial o o ______ [if not cataloged]
Password . . . [if password protected)]

3  Typethe AKR nameinthe Data set name field.
4  TypeVIAIDEMO in the Program namefield.

5  Typetherequired volume serial and password, if applicable, and press Enter.

Note:
Thelogon procedure and AKR information is unigue to your programming
environment. Contact your systems programmer to verify the logon and AKR
information for your location.
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Using Automated Tasks

Insight automates some common program maintenance and enhancement tasks. These
automated tools guide you through selection pop-ups that isolate statements and
datanames that pertain to a particular maintenance or enhancement project. When
completed, Insight displays the source lines that modify the selected dataname in every
execution path that leads to the sel ected statement. These statements help you understand
how datanames are built prior to the given source statement.

Y ou have the option of either viewing the resultsin Source View or in an edit session.
These automated tasks provide you with the ability to perform these tasks quickly:

- Modify incorrect report or file output

- Enhance data computations

- Debug data-related program abends

In this section, you use Insight to determine these items:
=  Thesource of incorrect output in this program

- How to isolate the statements that are involved in a computation to make
modifications

- How to debug a data-related abend in a program using Insight
=  What to do to repair or enhance this program, based upon the results of the analysis

<  Thesource of incorrect output in this program
Assume that your program is producing bad output on a report. The report output
containsincorrect information in the LOAN-AMT field. The objective for thisexampleis

to determine which statements are involved in the initialization of the LOAN-AMT
column of the report.

41



ASG-Insight User’s Guide

42

To find these statements using the automated Task function

Select Task » Modify output and press Enter. The Automated Task - Modify

Program Output pop-up, shown in Figure 27, displays.

Figure 27« Automated Task - Modify Program Output Pop-up

Autonated Task — Hodify Progran Output

This “task" autonates the process of finding all prograd statedents
insolved in building a field on a report, display screen, file or
database. The "task results" can facilitate nodifications or
uncover the reasons for erronecdls progead output.

The following selection pop-ups quickly narrow the search to an
autput type, a statement and a field nane. The final pop-up offers
a choice of "wiew" options for the task results.

1 1. Eegin selections
2. Reliew previous selections

Specify the Begin selections option and press Enter.

The Modify Output Task - Output Selection pop-up, shownin Figure 28, providesa
list of al files (i.e., FDs, DDs, SDs, and RDs) to which VIAIDEMO provides
output. The screen also lists CALLed programs which may perform outpuit.

Figure 28« Modify Output Task - Output Selection Pop-up

Hodi £y output Task - Output Zelection 3 NAHE: FOUND
ConAand === Ecroll ===} PAGE

The nanes listed below are the output “files" in the prograH. Zelect the
"file" to be investigated. Then press Enter. [Type '%' to select, 'U' to
un-select, oF ‘U to view in Source View.)

I= output perforded in CALLed prograns [YeN1¥  NO

Output Mame Type
_ CONEOLE D0 NAKE
— HRETER-RPT FD

_ EVEOUT DD MAKE

Hetebbtsitiettetebtststcick BOTTOH OF DATA ekttt

Assume that you have determined that the File Definition (FD), MASTER-RPT,

contains incorrect output.
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To examine the FD for modification of the output in a detail line, type S to the left
of MASTER-RPT on the pop-up and press Enter. The Modify Output
Task - Statement Selection pop-up, shown in Figure 29, displays.

Figure29« Modify Output Task - Statement Selection Pop-up

Hodi £y output Task - Statenent Selection
ConHand === Ecroll ===k PAGE

The staterents listed below “write" to the selected “file". #elect the
statenent to be investigated. Then press Enter. [Type 'E' to select, 'U*
to un-select, or ‘U to view in Source Uiewd.)

Felected output: HAETER-RPT

 Line output =tatedent

BE835d  URITE HAST-RPT FROH DETAIL-LIMEL.
008352 UWURITE HAST-RPT FROH DETAIL-LIMWEZ.
008367 WRITE HAST-RPT FROH DETAIL-LIMEZ.
008374 WRITE HAST-RPT FROH DETAIL-LIME4.
009426  WRITE HAST-RPT FROH ZUE-PRINT.
000436  WRITE HAST-RPT FROH RPT-HOG-LIMEL.
000437  WRITE HAST-RPT FROH RPT-HOG-LIMEZ.
00edsE  URITE HAST-RPT FROH TOTAL-PRT

EOTTOH OF DATA

{ I T T T T N I

Determine the WRITE statement that is producing the incorrect output. If it is not
clear which statement is producing the error, you may choose one of these options:

a  TypeV onthelineof the suspected WRITE statement and press Enter to view
the source code around that statement.

b  TypeS ontheline of asuspected WRITE statement and press Enter to view
the data (definitions) that are written by this statement.

Assume that statement 000354, WRITE MAST-RPT FROM DETAIL-LINEL, is
producing the incorrect output.
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5  TypeS next to this output statement and press Enter. A list of al of the individual
fields contained in DETAIL-LINEL displays, as shown in Figure 30.

Figure 30« Modify Output Task - Data Name Selection Pop-up

Hodi £y Output Task - Data MaWe Zelection 5 NAMES FOUND
CoMHand === ECroll === PAGE

The naHes listed below are data iteds that are output by the "ueite”
statenent selected. Zelect the iten to be investigated. Then press Enter.
[Type '8 to select, 'U' to un-select, oF "V to view in ource Uiew,]

Felected statenents 9099354 WRITE HAST-RPT FROHM DETAIL-LIMEL.

S Data nane

81 DETRIL-LIMEL
a5 DET-CC
a5 DET-HUHEER
a5 DET-LOAN-ART
8% DET-ETART-DATE

[

EOTTOR OF DATA

Assumethat thefield, DET-START-DATE (of DETAIL-LINEL) isbeing truncated
on MASTER-REPORT.

6  TypeS next to the DET-START-DATE dataname and press Enter. The Automated
Task - Result Options pop-up, shown in Figure 31, displays providing a choice of
ways to view the resultsidentified by Insight.

Figure3l+ Automated Task - Result Options Pop-up

Autonated Task - Result options

The zelections are CoWplete for this “"task". A1l prograd statenents that
relate to these selections are available for viewing. Felect the desired
option. Then press Enter.

1l 1. Zource Uiew = Zee the task results in Source Uiewss
2. Editor - Hodify the pesults in vour editor
3. Review = Return to first selection pop-up

=k Zource Uiew tags:
E#TART - elected starting statenent
IT - Internediate target
THRGET - itatenent that initializes a conponent variable
TARGET=U = Target with uninitialized variable
TARGET-U¥ - Target with possikle uninitialized variable
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7  Select the Source View option and press Enter to display the Resultsin Source View
pop-up, shown in Figure 32.

Note:

Notice the description of Source View tags that appear at the bottom of the
Automated Task - Result Options pop-up. These tags accompany the task resultsin
Source View.

Figure 32« Resultsin Source View

File WMiew 3Zearch Logic Task List Options Help

Eource Uiew Frograd: UIALDEHO
CoHHand === Ecroll ===% PAGE
ASG16TRI I TARGET ETATEHENTE FOUMD
——————————————————— 252 LINEE NOT DIEPLAYED

DAB2E3 CALL 'VIAIDEHL' USING HAZTER-IM TARGET
Da825d HAZTER-END-OF-FILE

BEE2ET HAZTER-REFJRT-DATE.

——————————————————— EY LIMEZ NOT DIZPLAYED
HER35T HOUE LOAN-3TART-DATE TO DET-ETART-DATE. IATGET-1
LT MRITE HA:ZT-RPT FROM DETAIL-LIMEL. ETHRI
——————————————————— S8 LIME: NOT DIZPLAYED
aaadas READ HAZTERINW TARGET

——————————————————— ®3 LINEEZ NOT DISPLAYED
EOTTOH OF DATA

This result permits you to see the source statements that are involved in initializing
the datafield, DET-START-DATE, in Source View. The statement, MOV E
LOAN-START-DATE TO DET-START-DATE, istagged I/TGT-U?. The
represents an intermediate target used in the building of DET-START-DATE. The
tag, TGT-U?, identifies a possibly uninitialized variable.

After reviewing the statements displayed by the automated task, it is often
necessary to make changes to one or more of the displayed source statementsin an
edit session.

To make changes to displayed source statements

Note:

This example is demonstrated with the assumption that your installation's standard
Editor is not SmartEdit.

1  Select Task » Seetask resultsin editor and press Enter. The Options- COPY /Include
Libraries screen displays.

Note:

If SmartEdit isinstalled as your editor, proceed to step 4 on page 46 to display the
Edit - Entry Panel shown on Figure 34 on page 46.
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2 Sdlect SourceManager and press Enter. The SourceManager pull-down, shown in
Figure 33, displays.

Figure 33« SourceManager Pull-down

File COBOL ZourcedHanager Options

1 1. PDE-3equential | Include Libraries
ConHand === 2. Librarian ECroll ===} GER
3. Panualet
Epaci fu Four d. ZCLH and COPY-Include Libraries.
5. Other
Fource Hanag COBOL Version . o COBOL II R3
COPY List:
Data et Nane
HeHber o o 0 0 H
Description
Ccopy<Include Data Set Mawe(s) Tupe Ualger  Unit  Passwokd
< "PIALZI.REL.CNTL' FD=

EOTTOH OF DATA

3  Select asource manager option (i.e., Librarian, Panvalet} for your environment and
press Enter.

4  Press Enter again. The Edit - Entry Panel, shown in Figure 34, displays.

Figure 34« Edit - Entry Panel

Henu  RefList Reffode Urilities LHMF  Morkstation Help

Edit Entry Panel
CorAand ===

I2PF Librarul
Froject . . . ASGTEST
GroUp . . & o WIACENHH . . .
TYpe o+ . - « CHIL
Herber . o « VIADERQ [Blank or pattern for Henber selection list)

Other Partitioned or fequential Data et
Data Zet MNaWe . . .

Volune Zerial .o . . [If not cataloged]
Morkstation File:
File Mame . . . . .
options
Initial Hacro . £ confird GancelsHovesReplace
Profile MaWe . . . . . _ Hired Hode
Forfat Mame . . . . . — Edit on Morkstation

Data Zet Pazssward Preserue VB record length

5  Onthe Edit - Entry Panel, verify the ISPF Library Project, Group, and Type.
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Type VIAIDEMO in the Member field and press Enter to display the source codein
your editor, as shown in Figure 35.

Note:

The source displayed in the editor is the source that resides in your installation's
source manager, and not the source that resides in the AKR. Y ou cannot use the
Editor to edit the source code that isin the AKR.

Figure35¢ VIAIDEMO Program Display in SmartEdit

ASG-Insight Rx.x -- ASG.VIACENXx.CNTL(VIAIDEMO) - 40.00 -- COLUMNS 007 072
COMMAND ===> SCROLL ===> CSR
ASG16731 ENTER THE DISPLAY COMMAND TO VIEW THE LINES FOUND.

000100 IDENTIFICATION DIVISION.

000200 PROGRAM-1D. VIAIDEMO.

000300 AUTHOR. WRITTEN BY ASG AT LANGLVL 2.
000400 ENVIRONMENT DIVISION.

000500 CONFIGURATION SECTION.

000600 SOURCE-COMPUTER. 1BM-370.

000700 OBJECT-COMPUTER. 1BM-370.

000800 INPUT-OUTPUT SECTION.

000900 FILE-CONTROL.

001000 SELECT MASTERIN ASSIGN TO S-MASTERIN.
001100 SELECT MASTER-RPT ASSIGN TO S-MREPORT.
001200 DATA DIVISION.

001300 FILE SECTION.

001400 FD MASTERIN

001500 RECORDING MODE IS F

001600 BLOCK CONTAINS O RECORDS
001700 LABEL RECORDS ARE STANDARD.
001800

001900 COPY VIAIMAST.

002000

002100 FD MASTER-RPT

Type DISPLAY in the primary command input area and press Enter to display the
highlighted results of your automated Task analysisin Insight, as shown in

Figure 36.

Figure 36 ¢« Highlighted Results of Insight Analysisin SmartEdit

ASG-Insight Rx.x -- ASG.VIACENXx.CNTL(VIAIDEMO) - 01.00 -- COLUMNS 001 072
COMMAND ===> SCROLL ===> CSR
ASG16751 3 LINES FOUND.

- - - - - - - - - - - - - - - - - - 326 LINE(S) NOT DISPLAYED
Hl===> 032700 MOVE LOAN-START-DATE TO DET-START-DATE.

HI===> 032800 WRITE MAST-RPT FROM DETAIL-LINEL.

- - - - - - - - - - - - - - - - - - -50LINE(S) NOT DISPLAYED
Hl===> 037900 READ MASTERIN
- - - - - - - - - - - - - - - - - - - 93LINE(S) NOT DISPLAYED
BOTTOM OF DATA

Y ou can now make any corrections or modifications to output statements in the
VIAIDEMO MASTER-RPT.
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8  Toreturnto your Source View session, press PFO3/PF15 until you reach your Source
View screen.

Note:
If you make changes in the editor and want to see those changesin Source View, you
must reanalyze the program.

To isolate the statements that are involved in a computation

Assume that the computation of the value, ZIP-LOAN-AMT, in the program,
VIAIDEMO, needs to be modified. Using Insight, you can quickly determine which
statements are involved in the calculation.

1  Sdect Task » Modify computation and press Enter. The Automated Task - Modify
a Computation pop-up, shown in Figure 37, displays.

Figure 37« Automated Task - Modify a Computation Pop-up

Autonated Task - Hodify a Codputation

This "task" automates the process of finding all prograM statements
inuolved in the conputation [or assignHent] of a data variable. The
"task results" can facilitate modifications or uncover the reasons
for erroneosus calodulations.

The following selection pop-ups quickly nartow the search to a data
naHe and a codputation statedent. The final pop-up offers a choice
of "wiew" options for the task results.

& 1. EBegin selections
2. Review previous selections

2  Select the Begin selections and press Enter. The Modify Computation Task - Data
Name Entry pop-up, shown in Figure 38, displays.

Figure 38+« Automated Task - Modify Computation Task Pop-up

Aodi £y Codputation Task — Data Nane Entry
Type the data name to ke investigated. Then press Enter. For a
data naMe sezlection list, type a pattern [2.g9. RECGE) in the data
nare area.

Data nane m

If you decide you want to change the way the datavalue, ZIP-LOAN-AMT, is
computed in VIAIDEMO, you can locate al of the modifications to the dataitemin
the entire program. This gives you information on all of the possible places that the
datais modified in logical execution order in the source code.
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To review how ZI P-LOAN-AMT isused in the source code

Note:

Y ou can use the wild card symbol, an asterisk (*), to designate a partial dataname.
For this example, assume that you are not quite certain of the exact spelling of the
dataname ZIP-LOAN-AMT.

1  Specify the Dataname, ZIP*, and press Enter. The Modify Computation Task - Data
Name Selection pop-up, shown in Figure 39, displays.

Figure 39« Modify Computation Task - Data Name Selection Pop-up

&
=

CoMHand ===

Hodi £y CoMputation Task - Data Nawe Selection
Ecroll ===k PRAGE

The data namnes listed below are assigned value in this progran.  Zelect the
naMe to be investigated. Then press Enter. [Twpe 'S' to select, 'U' to
un—select, oF "0 to view in Zource View.]

Fattern ZIF#E

Data nawe gualification
ZIP 81 HAZTER-IN
ZIP-CODE 85 ZIP, 01 HAETER-IN

ZIP-LOAN-AHT
ZIP-LOAN-CHT
ZIP-TOTALE
ZIP-YTO-INT

a1 ZIP-TOTALE
81 ZIP-TOTALE

a1 ZIP-TOTALEZ

EOTTOR OF DATA
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Type S to the left of the dataname, ZIP-LOAN-AMT, and press Enter. The Modify
Computation Task - Statement Selection pop-up, shown in Figure 40, displays.

Note:

The Data Name Sel ection pop-up does not display if you enter the dataname
ZIP-LOAN-AMT on the Automated Task - Modify Computation Task pop-up.

Figure40+« Modify Computation Task - Statement Selection Pop-up

Hodi £y Codputation Task - Statenent Selection
ConRand === ECroll === PAGE

The statedents listed below assign wvalue to the selected data nane.
select the statedent to be investigated. Then press Enter. [Type '3
to select, 'U' to un-select, or 'L to view in fource Uiew.]

felected nane: ZIP-LOAN-AHT

% Line Conputation-assignrent statedent
_ BBO3&E  COHPUTE ZIP-LOAN-AHT = [ ZIP-LOAN-AHT + DET-LOAN-ART ].
_ DB039Z  COHPUTE ZIP-LOAN-AAT = [ ZIP-LOAN-AHT + DET-LOAM-ART ).
EOTTOH OF DATA

The Modify Computation Task - Statement Selection pop-up displays every
statement in the program that computes ZIP-LOAN-AMT. In most cases, several
other statements initialize the data fields that are used in the computation.

Select a statement and press Enter. The Automated Task - Result Options pop-up,
shown in Figure 41, displays.

Figure4l+ Automated Task - Result Options Pop-up

Autonated Task — Result Options
The zelections are conplete for this “task". ALl prograd statedents that
relate to these selections are available for viewing. Select the desired
aption. Then press Enter.

1 1. EZource View - 2ea the task results in Zource Liewsk

2. Editor - Haodify the results in your editor
3. Reuiew - Return to first selection pop-up
# Zource Uiew tags.
ETART - selected starting statenent
IT - Internediate target
TARGET itatement that initializes a component wariable

TARGET-U - Target with uninitialized variable
TARGET-U? - Target with possible uninitialized variable
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4  Select Source View and press Enter to display a screen similar to the Source View
screen shown in Figure 42.

Figure42 e« Statement in VIAIDEM O that Compute ZIP-LOAN-AMT

File Uiew =Zearch Logic Task List Options Help

Fource Uiew Prograd: VIAIDERQ

ConHand === ECroll ===} PAGE
AZG16TS] 4 TARGET ETATEHENTE FOUND

- = = = = = = = = = = = = = = = 23 LINEEZ NOT DIZPLAVED

EA2E3 GALL 'UIAIDEML' USING HASTER-IM TARGET
RE825 HA3TER-END—0F-FILE

BEE2EE HASTER-REPORT -DATE.

- - - - - - - - - - - - - - - - - - - &G LINES NOT DISPLAYED
QEGFEE HOVE LOAN-AHT T DET-LOAN-ART . I-TGT-U$
- - - - - = - - - = = - - - - - - - - 3% LINES NOT DISFLAYED
EATEE COMFUTE ZIP-LOAN-AHT = [ ZIF-LOAN-AHT + DET-LOAN-AHT 1.  S<TGT-US
- - - - = = = - - = = - - - = - - - - £ |INE NOT DISPLAYED
CLNES COMPUTE ZIP-LOAN-RHT = [ ZIP-LOAN-AHT + DET-LOAN-AHT 1. IT
- - - - - - - - - - - - - - - - - - - {2 LINES NOT DIZPLAYED

LLILT READ HAZTERIN TARGET
- - - - - - - #3 LINEE NOT DISPLAYED

EQTTOH OF DATA

As described in the previous example using automated tasks to modify output, you
can choose now to view the resultsin an edit session.

Debugging a Data-related Abend

Many program abends that occur are related to data assignment and computation errors.
Insight automates your task of finding every source statement that builds datanames
found on an abending program statement. For example, assume that you have examined a
program dump to determine the range of lines where the suspected abend occurred in
your program. Y ou would perform these steps:

- Examine the range in the source code.

- Find the source of the bad datavalue in a CALLed program, READ statement, or
uninitialized value.
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To determine the source of the bad value causing the program to abend

1  Select Task » Debug abend and press Enter. The Automated Task - Debug aProgram
Abend pop-up, shown in Figure 43 displays.

Figure43« Automated Task - Debug a Program Abend Pop-up

Autorated Task - Debug a Prograd Abend

Thiz "task" autonates the process of finding all progran statements
that build data variables for a statedent that is calsing an abend.
The “task results" help uncover the Feasons for the failure.

The following Selection pop-ups quickly narrod the search to the
statedent calzing the abend. The final pop-up offers a choice of
"piew" options for the task results.

L 1. Begin selections
2. Reliew previous selections

2  Sdlect P 1. Begin selectionsand press Enter. The Debug Abend Task - Line Number
Entry pop-up, shown in Figure 44, displays.

To use this technique, you must first determine either the line number or the line
number range of the abending statement.

Figure44 « Debug Abend Task - Line Number Entry Pop-up

Debug Abend Task - Line Nudber Entry

Type the [fource View] line number or the line nunber range
containing the abending progaM ftatedent. Then press Enter.

Beginning line nunber . .

————

Ending 1line nunber
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Specify the Beginning line number (450) and the Ending line number (460) on the
pop-up and press Enter. The Debug Abend Task - Statement Selection pop-up,
shown in Figure 45, displays.

Figure45+ Debug Abend Task - Statement Selection Pop-up

Debuy Abend Task - =tateWent felection
CoHHand === Ecroll ===F PAGE

The statenents listed below are in the selected range and reference one orF
nore data variables. $elect the statewent to be investigated. Then press
Enter. [Type 'S' to select, 'U' to un-select, o 'U' to view in Source
View.]

felected linest 450 - 4ER

% Line Ftatenents containing wvariables

aa845z2  HOUE ' ' TO FIRET-TIHE

BE8453  HOUE TOTAL-AHT TO PRT-TOTAL-AHT
aaadsd  HOUE TOTAL-CNT TO PRT-TOTAL-CHNT
BEE4ES  HOUE TOTAL=YTO-INT TO PRT-TOTAL-YTO-INT
BEE456  URITE HAET-RPT FROM TOTAL-PRT

aaads?  HOUE 'Y' TO HAZTER-END-OF-FILE.
EQOTTOH OF DATA

| I T T I I

Type S next to a statement (such as line 000453, MOVE TOTAL-YTD-INT TO
PRT-TOTAL-YTD-INT), where the suspected program abend occurred on the
pop-up and press Enter. The Automated Task - Result Options pop-up, shown in
Figure 46, displays.

Figure46« Automated Task - Result Options Pop-up

Autorated Task - Result dptions
The szelections are complete for this “task". A1l program statedents that
relate to these selections are available for viewing. %elect the desired
option. Then press Enter.

1 1. Source View - See the task results in Source Liews

2. Editaor - Hodify the results in vaour editor
3. Review = Return to first selection pop-up
=t Zource View tags:
ETART - Zelected starting statenent
IT - Internediate target
TARGET - Ztatenent that initializes a conponent wariable

TARGET-U - Target with uninitialized variable
TARGET-U¥ - Target with possible uninitialized variable
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5  Select the Source View option and press Enter. The Source View screen, shown in
Figure 47, displays.

Figure 47« Selected Statementsin Source View

File View Search Logic Task List Options Help
Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
ASG16791 3 TARGET STATEMENTS FOUND
——————————————————— 387 LINES NOT DISPLAYED

000388 COMPUTE TOTAL-YTD-INT = ( TOTAL-YTD-INT 1/T6T-U
000389 + YEAR-TO-DATE- INTEREST ).

------------------- 13 LINES NOT DISPLAYED
000403 READ MASTERIN TARGET
------------------- 49 LINES NOT DISPLAYED
000453 MOVE TOTAL-YTD-INT TO PRT-TOTAL-YTD-INT S/TGT-U?

------------------- 43 LINES NOT DISPLAYED
BOTTOM OF DATA

Notice that these results reveal that Insight found three targets. On line 388, note the
tag, I/TGT-U, which indicates that the COMPUTE statement is an intermediate
target with an uninitialized variable. Also, the MOV E statement on line 453 shows
atarget with a possible uninitialized variable, designated by the tag, TGT-U?.

6  When you have completed your modifications to the program, press PFO3/PF15 to
return to your Source View screen.

Summary: Using Automated Tasks

< Using Insight automated Tasks, you can quickly examine and modify incorrect
output, modify a data computation, or debug a data-related abend.

- Insight permits you to view the results of your investigation in the context of the
program.

=  Using automated Task features, you can a so display the results of your analysisand
make changes in your editor, without having to leave your Insight session.

Using the Insight Program Understanding Checklist

To develop a complete understanding of a COBOL program and to use this information
to make enhancements, use the Insight Program Understanding Checklist. The examples
in this section describe how to apply the methodology to perform program analysis and
mai ntenance.
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Getting a Program Overview

VIAIDEMO is aprogram provided with Insight that demonstrates the features and
capabilities of the product. This program is designed to resemble a typical loan
processing application. Since you are unfamiliar with this source code, begin by
examining program structure and processing requirements. Assume that you choose to
view only the results of your inquiry and exclude all other lines from the display.

To exclude all unwanted lines from the display

1

Select Options » Modes and press Enter. The Options - Processing M odes pop-up,
shown in Figure 48, displays.

Figure 48+ Options - Processing M odes Pop-up

options - Processing Hodes
CoHHand ===k _ Ecroll ===} PAGE

Twpe option settings. Then press PF3<15 (EMD) to save options and edit.

aption et Dezcription

LEARH aFF Di=play internally generated Prinary Codnnands
ECRIPT OFF  Zcript facility is dizabled

¥HODE oM Exclude all lines before edecuting Pridary ComHands

Type ON in the Set field for XMODE and press Enter.

Excluded lines are portions of the program which do not contain a result from your
reguest. They are represented on your display by dashed lines. Excluding linesfrom
the display allows you to see amore concise view of the results of your request.

Note:

To exit a pull-down or pop-up, press PFO3/PF15 in succession until you reach the
desired screen.

To see how LEARN mode works

1

On the Options - Processing M odes pop-up, type ON in the Set field for the LEARN
option and press Enter.

Note:
With LEARN maode ON, the complete command syntax displays on a pop-up.

Press PFO3/PF15.
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3 Withthe LEARN option set to ON, select Search » Data and press Enter.

4 Onthe Search - Data pop-up, type LOAN-AMT in the Data namefield and select the
Indirect impact option, Of size change.

5  Typeadash mark (/) to the left of the IN-clause Option and press Enter. The
Search - Data Name pop-up, shown in Figure 49, displays.

Figure49 e« Search - Data Name Pop-up

Fearch - Data Nane

Twpe a data naWe and select search options. Then press Enter. For
a selection list, enter a pattern [e.g. AEC¥] in the nade area.

Data nane LOAM-AHT_

References Indirect iHpact EFize change
1 1. A1l 1 1. Mone levels o« o o ___
2. Defs 2. 0Of =iZe change
3. Uszes 3. 0Of walue change
4. Hod=s
Oiraction options Action
1 i. All _ Ho data aliasing i i. Find
2. Hext _ IN-Clause... 2. Highlight
3. Preuvious I, Ecroll
4. First 4. Print
5. Last 5. Punch
B. ExcClude
Note:

Activate selections on the pull-down by typing the appropriate number(s) in the
pseudo blanks. Choices on a pop-up are not activated when you position the cursor
next to an entry and press Enter. Accept the default conditions for fieldson a
pop-up unless you are directed otherwise.

6  OnthelN Clause Option pop-up, shown in Figure 50, designate CALL asthe subset
name and press Enter.

Figure50« IN-CLAUSE Option Pop-up

IN-Clauze Option

Ta rFestrict the source lines to be considered, type one or Hare
IN-Clause nawes. Then press Enter. For a selection list, type a
pattern in the appropriate nane field.

Line range . . .
Fubset maMe . . . CALL_
Paragraph MaHe
Ferfrange nade
Prograd nade

User HARK naHe
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The Generated Command pop-up, shown in Figure 51, displays. This pop-up
identifies the entire Insight command syntax. The shortest form of the command
displays in upper case |etters. The Command field may display results that wrap to
the next line.

Figure51« LEARN Mode - Generated Command Pop-up

- LEARN Hade - Generated CoMHand

To process the generated conmnand, press Enter. To cancel
the CoWHand, press PF3-15 [EMD).

ConHand Fe DATA LOAN-ART IN SUBZET CALL

When you use the Search action, the options you select are retained until you
execute another search in Insight. This permits you to conduct additional searches
in your program by making only those changes to the Search action options you
choose.

Note:
The exampl es presented are shown with LEARN mode set to OFF.

Discovering Program Structure and Coding Techniques

Insight gives you an overview of either structured or unstructured programs. With Source
View, you can gain valuable understanding about various aspects of the program. To
understand a particular program, how it works, and how it was written, you must have
some basic information.
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To investigate the structure of the program, VIAIDEMO

1  SedectView » Structureand pressEnter. TheView - Structure View Request pop-up,
shown in Figure 52, displays.

Figure52« View - Structure View Request Pop-up

Uiew - Ztructure View Request

Type request options. Then press Enter. For a nade selection 1ist
for a range [other than 1 o 2], type a pattern [e.9. ABCGE] in the
nade field.

Levelz d_  of 4 of depth

]
1. Procedure diviszion
2. A1l entry points
3. Perford Fange nade
d. Entry point nade
S. MNested prograd nane

Nane

options
_ Repetition

2 Specify 4 of 4 Levels of depth and press Enter. If you leave the Range field blank,
the default is the Procedure Division.

If you selected the Repetition option, you obtain adisplay of all duplicate
PERFORM ranges. If you do not choose this option, duplicate PERFORM ranges
are only flagged as REPEATED and are not expanded unless you use the View
action and choose the Zoom in option on those ranges.
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Y ou can view different structural levelsin the program by inserting avaluein the Levels
of depth field on the Structure View pop-up. Figure 53 displays all four of the structural
levelsin VIAIDEMO. Insight automatically inserts the maximum number of program
levelsin the field, of depth.

Figure53« Perform Structure View Pop-up

File Uiew Zearch Logic Task List oOptions Help
PerforH Structure Uiew Progran: UIAIDEHOD
CoHHand === _ #crall ===k PAGE
AEGLS5S2I 4 OF 4 LEVELE DISPLAYED IN THE LVIEW.
Haore: +
t———— 0ol+
UIAIDEHD
I
+--—- gazt
PROGRAR-
INIT
| | | |
$---= Dod+ +-—-= DE5+ $==-= DEGH 4-—-= Q07+
PROS-LAL Fal8-0PE P155-CL- P120-RER
-PARH TH H THRU F SUETOT T D THRU P
R PEOSE 01 9-EXIT HRU P15+ 129-EXIT
————————— ] t————————t + ot }
| === | === e A

The Structure View screen is agraphical representation of the PERFORM structure of a
COBOL program. It displaysthelogical program units, which include CALL ed programs
and PERFORM ranges.

Note:

The plus (+) and right (>) signsindicate that you can view additional information by
moving your display down or to the right.

The content and shape of the Structure View are dependent upon the COBOL program
you are viewing. The long highlighted message indicates the number of levels displayed
and the total number of structural levelsin the program. Y ou can use the View action to
select the Source Code display or Structure View display at any time during your
analysis.

If you press PFO3/PF15, you can jump from a Structure View display to Source View. To
return to your previous location in Structure View, you can type RSTV in the primary
command input area and press Enter.

To change the scope or reformat the display, select View » Structure View action and
enter the new values.
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Use these methods to scroll the display (where n represents the number of columns or
rows):

LEFT Type LEFT n in the primary command input area and press Enter.
RIGHT Type RIGHT n in the primary command input area and press Enter.
UP Type UP n in the primary command input area and press Enter.
DOWN Type DOWN n in the primary command input area and press Enter.

Logical program units are represented in a Structure View by boxes. Relationships
among these units are shown with lines between the boxes.

To examine paragraphs in PERFORM range
1  Select View » Zoom and press Enter.

2 Position your cursor inside the box containing the PERFORM range (for example,
P120-READ THRU P129-EXIT) and press Enter. The Perform Range Source Code

pop-up, shown in Figure 54, displays.

Figure54 « Perform Range P120-READ THRU P129-EXIT

Perform Range Source Code

Command ===> Scroll ===> CSR

000399 P120-READ.

000400 IF END-INPUT

000401 NEXT SENTENCE

000402 ELSE

000403 READ MASTERIN

000404 AT END

000405 GO TO P170-FINAL.

000406 IF END-INPUT

000407 GO TO P129-EXIT

000408 ELSE

000409 IF DISTRICT-ID EQUAL ZEROES

000410 GO TO P120-READ.

000412 P129-EXIT.

000413 EXIT.

000446 P170-FINAL.

000447 IF FIRST-TIME = *"Y*

000448 PERFORM P999-ABEND-PROGRAM

000449 ELSE

000450 MOVE * * TO FIRST-TIME

3 Press PFO3/PF15 to exit this expanded display of the PERFORM range.

4 When you have completed your examination of the program Structure View, press
PFO3/PF15 to return to the Source View screen.
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Theresultsof Zoom inincludeall of the code executed by the PERFORM range. Y ou can
scroll through the zoom in window to view the entire PERFORM range which would
execute. Using this technique, you are able to gain a complete understanding of the
source code.

To view a list of the CALLed programs

Assume that you think programs CALLed by VIAIDEMO may contain code that impacts
this loan processing application.

1  Select List » Callson the pull-down and press Enter. The Calls List screen, shown
in Figure 55, displays.

Figure55¢ List - CALL Statements Pop-up

List - CALL Ztatements @ CALLE
CoHHand ===k _ Ecroll === CER

Zelect the program CALL(s) fto be viewed. Then press Enter.

] Called prograd Hiode
- 'COLBE" ETATIC
- *I0HoD* DYNARLIC
- 'Io3e’ DOYNARIC
- ' HESEAGE" DrNAALIC
- ' ZEHEHDT 2’ DYNAHIC
- ' SEHBSSER' DOYNARIC
- ' UEERDUHF' DrNAALIC
- 'UTds’ DYNAHIC
- ' UHOUE" DYNAALIC

EOTTOH OF DATH

2 Press PF08 to scroll down and view additional CALLed Subprograms, if necessary.
Internal subprograms are indented in relation to their hierarchy.

The Calls List screen displays all of the static, dynamic, and internally CALLed
programs. If you want to examineindividual CALL statementsin aprogram, usethe
Search action and specify the CALL COBOL language subset on the

Search - COBOL Subset Name pop-up. The difference between these resultsis
subtle but important.

For example, ABENDPGM displays once on the Calls List screen, but it may be
CALLed more than once in the program. Thisis revealed when you Search the
CALL statementsin VIAIDEMO.

The CALL modeis static, dynamic, or internal. In astatic CALL, the object of the
CALL isaliteral andislink-edited into the sameload module asthe calling program.
When the object of the CALL isan identifier that isloaded at run time, it isreferred
toasadynamic CALL. Aninternal CALL isone that calls a nested source
subprogram and is unique to COBOL 1.

61



ASG-Insight User’s Guide

To view an internally CALLed program on thelist

1

Type S in the line command areato the |eft of one of the desired Internal Called
Subprograms on the List - CALL Statements pop-up and press Enter. Y ou can then
use al of the Insight functions to examine the CALLed program.

Note:

CALLed subprograms must be tagged as INTERNAL to be viewed from the Calls
List screen. Static and dynamic programs cannot be viewed from this display.

Press PFO3/PF15.

CALL isoneof the COBOL language subsets. Insight classifies COBOL statements
into subsets by grouping together COBOL verbs of asimilar nature. This feature
permits you to more quickly isolate specific information, for example, that relatesto
aprogram abend.

To examine the list of COBOL language subsets, follow this step:

» Select List » Subsetsand pressEnter. TheList - COBOL Subset Names pop-up, shown

1

2
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in Figure 56, displays.

Figure56 LIST COBOL Subset Names Pop-up

List - fubset Nawes
CoHHand ===k _ gcraoll ===k PAGE

Zelect the subset to be wviewed. Then press Enter.

= Fubset Description
_ REzignHent = COBOQL: ACCEPT, AODD, ZUETRACT, HULTIPLY, DIVIDE,
EY, COMPUTE, HOUE, FROH, IMSPECT, EXAHIME,
ZTRING, UMETRIMG, ZET, ZEARCH, TRANZFORH:
IDHE: ACCEPT, CHECK, ERAZE, GET, IMQUIRE, LOAD,
PUT, RETURN;

FQL: FETCH, SELECT INTO, 2ET.
- ALl = COEQLZ CALL, CANCEL, ENTRY,
intrinsic function callss
CICED LINK, XCTL:
IOHEC ATTACH, LIMK, XCTL.
- Llcs - EWEC CICE, EXEC DLI cCoHHands.
_ COEOLII CALL [COBOLII), PERFORH [COBOLII), COWTIMWUE, SET,
FERVICE LABEL, EVALUATE, IWITIALIZE, end verbs.
_ COBOL-ZvE - Ztatenents and Clauses unigque to COEOL-37A, such as
intrinsic function calls, procedure pointers and

To view alist of any subset

Fromthe List - COBOL Subset Name pop-up, position your cursor to the left of the
subset name.

Type S and press Enter. Y ou can view any COBOL subset using the same method.
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To identify the INPUT/OUTPUT processing

Assume that you are interested in gaining an understanding of where the I/O processing
occursin this program in order to recommend changes to the output report, MAST-RPT.

1 OnthelList- COBOL Subset Names pop-up, press PFO8 and move your cursor
position down to 10.

2  TypeS totheleft of the |O subset name and press Enter.

In Figure 57, the highlighted linesin VIAIDEMO include al of the COBOL I/O
statements (1/O, Input, or Output, respectively), plusthe CALL statements that contain
1/O, Input, or Output. Thisinformation identifies all of the possible places that values are
read in and/or output. It is useful in isolating statements that may produce incorrect
output.

Figure 57 « Source View Showing I/O Processing Statements

File View Search Logic Task List Options Help
Source View 14 LINES FOUND

Command ===> SCROLL ===> CSR

000247 DISPLAY "TOTAL INPUT RECORDS - " REC-CNT. 10
000248 DISPLAY "END VIAIDEMO PROCESSING™ UPON CONSOLE. 10
- - - - - - - - - - - - - - - - - - - 63 LINES NOT DISPLAYED
000312 OPEN INPUT MASTERIN. 10
000313 OPEN OUTPUT MASTER-RPT. 10
- - - - - - - - - - - - - - - - - - - 38LINES NOT DISPLAYED
000352 WRITE MAST-RPT FROM DETAIL-LINE1. 10
T T 4 LINES NOT DISPLAYED
000357 WRITE MAST-RPT FROM DETAIL-LINE2. 10
- - - - - - - - - - - - - - oo — o 7 LINES NOT DISPLAYED
000365 WRITE MAST-RPT FROM DETAIL-LINE3. 10
- - - - - - - - - - - - - - - o - - - 6 LINES NOT DISPLAYED
000372 WRITE MAST-RPT FROM DETAIL-LINE4. 10
- - - - - - - - - - - - - - - - - - - 30 LINES NOT DISPLAYED
000403 READ MASTERIN 10
- - - - - - - - - - - - - - - - - - - 20 LINES NOT DISPLAYED
000424 WRITE MAST-RPT FROM SUB-PRINT. 10
- - - - - - - - - - - - - - - o - - - 9 LINES NOT DISPLAYED
000434 WRITE MAST-RPT FROM RPT-HDG-LINE1. 10

Y ou can aso investigate the OPEN statements in a program using the same method.
To search for specific COBOL verbs within a program
1  Select Search P String and press Enter. The Search - Pattern String pop-up displays.

2  TypeOPEN inthe String field, select the IN-clause on, and press Enter.
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3
Open 1/0O Statements, as shown in Figure 58.

Figure58+ Open I/O Statements

Specify the IO Subset name and press Enter. The Source View pop-up displays the

File View Search Logic Task List Options Help

Source View

2 PATTERNS FOUND

Command ===> Scroll ===> CSR
000312 OPEN INPUT MASTERIN. PATTERN
000313 OPEN OUTPUT MASTER-RPT. PATTERN

183 LINES NOT DISPLAYED

BOTTOM OF DATA

To save theresults of the analysisfor later reference

Assume that you want to save thisinformation for later reference during analysis. To

accomplish this, create a Mark on the Scratchpad.

1
shown in Figure 59, displays.

Figure59« Options - Scratchpad Pop-up

Options - Scratchpad

Felect the desired option to create or Hodify
Equates and Harks. Then press Enter.

optian
1 . Equate...
Hark...
COpya ..
Delete...
Herge. ..
REnaHe. ..

LI Sl
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Select Options » Scratchpad and press Enter. The Options - Scratchpad pop-up,
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2 Sdlect the Mark option and press Enter. The Options - Scratchpad Mark pop-up,
shown in Figure 60, displays.

Figure 60« Options- Scratchpad Mark Pop-up

Options — Scratchpad Hark

To create a Hark, type a naMe and a target. Then press Enter. For a
naMe selection list for a target twpe, twpe a pattern (e.g. ABCE] in
the target nade area.

Hark naWe . .

m———————

Target nade

Target type
1 . Hark nade
Perfrange nadne
Prograd nade
Eubset nade
Line range
Label nane

ol B b
" omoaoEon

CorAents

3  Tospecify anamefor your Scratchpad entry, typein your unigue mark name, target
name and type, and comments.

4 Press Enter to display the Utility - Scratchpad Mark pop-up.
Torecal aMark at any time during your analysis, follow this step:

P SelectList» Marksand pressEnter. TheList - User Marks pop-up, shownin Figure 61,
displays.

Figure6le List - User Marks Pop-up

List - User Marks
Command ===> Scroll ===> CSR

C : Copy set/path 1 to set/path 2. D : Delete existing set/path 1.
M : Merge set/path 1 with set 2. R : Rename set/path 1 to set/path 2.
S : Select the mark to be viewed.

Set/path 1 Set/path 2 Comments

_ MARK1 SET ALL OPEN STATEMENTS
BOTTOM OF DATA

To print or punch these results for later reference during your analysis, select either the
Print or the Punch option on a pop-up. Select the Print option to copy lines containing this
result to aList file. Select the Punch option to copy the linesto a Punch file.

The List or Punch fileis processed according to the default you set up in your
Log/List/Punch definition.
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To set up the default print and punch process on your Job Card
1  Fromthe User Marks pop-up, press PFO3/PF15.

2  Select Options » Log/list/punch and press Enter. The Options - Log/List/Punch
Definition pop-up, shown in Figure 62, displays.

Figure 62« Options- Log/List/Punch Definition Pop-up

options - Log-List-Punch Definitiaon
CorHand ===

—

1 = Process log file 2 - Process list file 3 - Process punch file
4 - Custodized data set nade

options Loy List Funch
Frocess option . « = « « » K PO FK
Prinary tracks | 1 1
Zecondary tracks .. 2 5 5
Lines per page . « = = = » 56 56 56
Eysout Class & 0 4 4 e ow s * * *

Process options: PE [print-keepl, PO [print-deletel, K, or O.
Log file is allocated

Job statedent infornation.
#<UIRLZZ  TJOB [DEWTME, 253208,
S AEGECLAEE=A
sk TNSERT ' ~kROUTE PRINT NODE.USER' HERE IF NEEDED.
B

3  Designate one of these Process Options:
PK  (Print/Keep)

PD (Print/Delete)

K (Keep)

D (Delete)

4 Toprint thefile from Log/List/Punch Definition screen immediately, select the
option, 2 - Process LIST File and press Enter. If you do not elect to print
immediately, the List fileis processed when you end your Insight session.
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To customize the Log, List, or Punch dataset name
If you specify K or PK process option, you can customize the dataset where the Log, List,

or Punch fileis alocated. By default, Insight allocates the Log, List, and Punch filesin
this format:

USERID.yyynnnnn . VIAXXXXX
where:
yyy isthe product ID.
nnnnn is asequential number from 00001 to 99999.
XxXxxX isLOG for Log, LIST for List, and PUNCH for Punch files.

If you have specified a TSO Prefix, the prefix will be appended to the beginning of the
file name alocated for the Log, List, and Punch files.

1  Fromthe Options - Log/List/Punch Definition pop-up, type 4 and press Enter to
display the Options - Log/List/Punch Name Customization pop-up shown in

Figure 63.

Figure 63« Options- Log/List/Punch Name Customization Pop-up

options - Log<List<Punch NaWe Custodization
CoMHand ===Z

You can define a custoWized name when you choose option FE (print-keespl or
K [keepl by specifying U(ser). Specifwing v(es) on Pronpt later lets gou

define a custoM nake as you process each loge<listspunch file. Otherwise,

zpecify data set naWe and file Wode. Then press Enter.

options Log List Funch
File MaHing . « « o o = u u ] Ul=er] or Z[wsted]
FroMpt later for DEN . . ¥ Y _ Yles] o H[o)

The following are needad if U[ser)] and M(o) are specified aboue

Log Data set naWe [&aq]
File Hode . . 0 oluvervrite] or Alppend]

List Data =set nawe [zeq)
File Hode . . _ ofuvervrite] or A[ppend]

Funch Data set nade [&aq]
File Hode . . _ oluvervrite] or Alppend]

2  TypeUintheFileNamingfield for Log, List, and/or Punchto indicate auser-defined
dataset name. If you specify N in the Prompt later for DSN field, you must enter a
dataset name in the corresponding Data set name field and specify Overwrite or
Append in the File Mode field.
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If you specify Y in the Prompt later for DSN field, Insight promptsyou for the dataset
name during file processing. For example, if you specify Yes inthe Prompt later for
DSN field for the Log file, the Log Name Customization pop-up, shown in

Figure 64, displays.

Figure 64 « Log Name Customization Pop-up

Log MNaWe Custodization
Cornand ===

The current log file's data set name iz shown below. To have a custon
naHe, specify i new saquential data Fet nade. If it already edists, it
has to hawve LRECL=137 and RECFH=U; and specifly the file Hode. Then press

Enter.

current Data set nawe o '
Custon Data set nawme

File Hode o « « _ o[verwritel or Alppend]

To find internal SORTs used in this program

A SORT is used primarily to process data from a master file that is not in an appropriate
sequence. SORTSs occur in SORT sections using input and output procedures. Assume,
for this example, that you want to locate any SORTs in VIAIDEMO, remove them from
the program and use an external SORT utility that is prescribed by your department

standards.

In this example, Insight looks for one specific verb represented by the PERFORM
COBOL subset. The PERFORM subset also looks for MERGE and PERFORM

statements, in addition to locating SORT.

1  Select Search » String and press Enter. The Search - Pattern String pop-up, shownin

Figure 65, displays.

Figure 65« Search - Pattern String Pop-up

Fearch - Pattern Etring

Twpe a =tring and select search options. Then press Enter.

Ftring
Etring type Lacatian
i 1. Zimple i 1. Any
2. Hexadecinal 2. Mord
F. Tert 3. Prefis
4. Ficturs da FUFFiH
Direction options ACTion
1 1. All _ IN-clause... 1 1. Find
2. Met 2. Highlight
I. Previous 3. Ecroll
4. First q Print
%. Last = Funch
6. ExCclude
Begin columMn ___ End colunn ___
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2 TypeSORT inthe String field, select the IN-clause Option on the pop-up, and press
Enter.

3  Type PERFORM as the subset name, as shown in Figure 66, and press Enter.

Figure 66 ¢ IN-Clause Option Pop-up

IN-Clauze Option

To Festrict the source lines to be considered, type one or Hare
IN-Clause naWes. Then press Enter. For a selection list, type a
pattern in the appropriate nae field.

Line range -
Eubzet naWe . . . PERFORA_
Paragr-aph MaHe
Perfrange nadne
Prograd nade . .
User HARK naHe

In this example, no SORTs were found in the program, VIAIDEMO, indicated by the
short message at the top right of the screen, NO PATTERNS FOUND.

To find COBOL debugging facilities used in this program

Assume that you want to examine the source to determine the expected output before you
debug your program. Y ou can use Insight to identify all of the statements containing a
DEBUG, EXHIBIT, ON, READY, or RESET verb, or aD in column 7 in the program.
Thisinformation may be of greatest value to you if you are unfamiliar with the source
code.

1  Select Search » Subset and press Enter. The Search - COBOL Subset Name pop-up,
shown in Figure 67, displays.

Figure 67 ¢« Search - COBOL Subset Name Pop-up

Fearch - Subset Nane

Type a subzet naMe and select search options. Then press Enter.
For a selection list, type a pattern (e.g. ABGE] in the naMe area.

fubset nane

Oirection options ACtion
1 1. All _ IN-Clausea.. 1 1. Find
2. Nendt 2. Highlight
3. Prewious 3. Ecroll
d. First d. Print
5. Last 5. Punch
6. Erclude
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Type DEBUG as the subset name, turn off the IN-clause Option on the pop-up, and
press Enter.

In many cases, programs set these options to turn on based upon an internal switch
setting or by a parameter passed to the program. Locating these statements allows
you to investigate how these internal DEBUGs are activated.

The results, shown in Figure 68, indicate that there is one debug statement found in
this program. If enabled, the READY TRACE statement, when executed, sends
paragraph names that are referenced to the system output file. Thisfile provides a
listing of all paragraphs executed.

Figure 68+ Source View - COBOL DEBUGQging Search

File View Search Logic Task List Options Help

Source View 1 STATEMENT FOUND
Command ===> SCROLL ===> CSR

- - - - - - - - - - - - - 255 LINES NOT DISPLAYED
00256 READY TRACE. DEBUG
-=-=- - - - - - - - - - - - - = = = = 240 LINES NOT DISPLAYED
BOTTOM OF DATA

To make this result more meaningful in your analysis, you can now examine what
paragraph contains this READY statement. Y ou may also want to investigate how
the READY statement gets invoked.

Select View » Zoom and press Enter.

Position the cursor on the READY statement and press Enter.

Note:
To activate this debugging facility, you must set the compiler option.

Press PFO7 to move the display up or PFO8 to move down.
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In Figure 69, the READY TRACE is activated by the parameter, DEBUG-PARM, with a

value of TEST. A Search for the definitions of the dataitem revealsthat it is part of 01

INPUT-PARM.

Figure 69 Source View - Expanded Statements

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR

TOP OF DATA
- - - - - - - - - - - - - - - - - - - 252 LINES NOT DISPLAYED
000253 PROGRAM-INIT.

000254

000255 IF DEBUG-PARM = "TEST"
000256 READY TRACE. DEBUG
000257

000258 PERFORM POO5-VAL-PARM
000259 THRU POOS5-EXIT.
000260

000261 PERFORM P010-OPEN
000262 THRU PO19-EXIT.
000263

000264 PERFORM P155-CL-SUBTOT
000265 THRU P159-EXIT.
000266

000267 PERFORM P120-READ
000268 THRU P129-EXIT.
000269

To locate GOTO clausesin a program

Locating GOTO clausesis useful in determining the degree to which a program is

structured.

1  Select Search » Subset and press Enter.

2  TypeGOTO asthe subset name, as shown in Figure 70, and press Enter.

Figure 70« Search - COBOL Subset Name

Fearch - Subset Mame

Type a subset name and select search options. Then press Enter.
Fab a selection list, type a pattern [2.g9. ABCGH) in the naWe area.

Fubset naWe GOTO

Direction options ACtion
1 1. All _ IN-clause... 1 1. Find
2. Hexrt 2. Highlight
3. Previous I, ECroOll
d. First 4. Print
5. Last S. Punch
B. EHClude
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These results, shown in Figure 71, reveal that three of the five GOTOs are to EXIT
paragraphs. If there were many GOTOs to paragraph names, for example, the program
might be considered unstructured.

Figure 71« SourceView - GO TO Statements

File Wiew 3Zearch Logic Task List Options Help

FoUrCe Uiew 5 STATEHENTS FOUND
CoMHand === Ecroll ===} PAGE
OoEdE? G0 TO P1VE-FINAL. EATI
———————————————————— 1 LINE WOT DISPLAYED
AREdES GO TO P129-ERIT GOT!
——————————————————— 2 LIMES MWOT DISPLAYED
ooadiz G0 TO P128-READ. EaT
——————————————————— 1% LINE% NOT DIZPLAYED
DoEd 29 G0 TO PLS9-EXIT. EaTH
------------------- 41 LIMES NOT DISPLAYED
aoEd L GO0 TO PL29-EXIT. EATI

——————————————————— 27 LINES WOT DISPLAYED
EOTTOH OF DATA

To examine the contents of P120-READ
Y ou can investigate what happens in paragraphs P170-FINAL and P120-READ.

1  Select Search » Subset and press Enter. The Search - COBOL Subset Name pop-up
displays.

2  Specify the subset and PARAgraph, select Previous as the Direction, and press
Enter.

3 Position the cursor on the GO TO P120-READ statement and press Enter.

4  Select View » Zoom and press Enter.
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5  Position the cursor on the P120-READ statement on line 399 and press Enter. The

Source View screen, shown in Figure 72, displays.

Figure 72« Source View - Paragraph P120-READ

File View Search Logic Task List Options Help
Source View 12 DETAIL LINES
Command ===> Scroll ===> CSR
000399 P120-READ. PARAGRAP
000400 IF END-INPUT
000401 NEXT SENTENCE
000402 ELSE
000403 READ MASTERIN
000404 AT END
000405 GO TO P170-FINAL.
000406 IF END-INPUT
000407 GO TO P129-EXIT
000408 ELSE
000409 IF DISTRICT-1D EQUAL ZEROES FALLTHRU
000410 GO TO P120-READ.
000411
--=- - - - - - - - - - - - - - - - - 85LINES NOT DISPLAYED
BOTTOM OF DATA

Getting a Paragraph Overview

Now that you have gained an understanding of how this program is constructed, you can

examine the details at the paragraph level.

Many organizations create programming standards that dictate that PERFORM

statements must also contain a THRU clause indicating the intended ending point for that

PERFORM.
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To examine alist of program PERFORM ranges, follow this step:

P Select List » Performsand press Enter. The List - Perform Range Names pop-up,
shown in Figure 73, displays.

Figure 73« List - Perform Range Names Pop-up

List - Perford Range Nanes 18 PERFORH RANGES
CoMnand ===k _ Ecroll ===} PAGE

Felect the perforn range to be viewed. Then press Enter.

Ferford Frange nade

PROGRAH-IMNIT

POAO-NEXT THRU PO0a-EXIT
POAS-UAL-PARH THRU POAS-EXIT
PO10-0PEN THRU Po19-EXIT
FLEOO-PRINT THRU PL1%-EXIT
PL20-READ THRLU P12%-EXIT
PLSO-ZUBTOT THRU PLleda-EXIT
PLSS-CL=2UETOT THRU P1S9-EXIT
PLEO-HDG THRU PLER-EXIT
Poa3-AEEND-PROGRARH

EOTTOH OF DATA

These results indicate that the THRU clause has not been coded with the PERFORM
LABEL, PROGRAM-INIT, or the Section PERFORM, P999-ABEND-PROGRAM OF
ABEND-PROGRAM.

To examine the source code in a PERFORM range on thislist, type S to the left of the
desired range and press Enter. Y ou may want to make a note of these results when you
examine the program during the next analysis phase involving Quality Assurance and
Standards.
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Using the List action, you can also isolate possible recursion of PERFORMed routinesin
aprogram. Figure 74 shows a Perform Ranges List screen with one recursion found.
VIAIDEMO does not contain recursion. This screen sample has been created for
illustration purposes only and cannot be found in VIAIDEMO. If thereisrecursionin
your program, it is marked with an asterisk (*) on the Perform Ranges List screen.

Figure 74 « Program Recursion - Perform RangesList

Perform Ranges List 28 PERFORM RANGES
===> SCROLL ===> CSR
ASG13651 28 PERFORM RANGES, 1 RECURSIVE.

Enter S before Perform Label to select for viewing.
PERFORM LABEL (* INDICATES ROUTINE 1S RECURSIVELY PERFORMED)

000-INITIALIZE-STORAGE

050-HANDLE-CONDITION

060-SUBSCRIPT

070-INDEX

100-CHOICE-CLEAR

1000-CAUSE-CWA-ERROR THRU 1000-CWA-ERROR-EXIT

1050-CAUSE-SEVEN-ERROR THRU 1050-SEVEN-ERROR-EXIT

1100-CAUSE-FILE-ERROR THRU 1100-FILE-ERROR-EXIT

1150-RETURN-TO-CICS

850-CAUSE-STORAGE-VIOLATION THRU 850-STORAGE-VIOLATION-EXIT

900-CAUSE-ALOT-OF-STORAGE THRU 900-ALOT-OF-STORAGE-EXIT
* 9000-CLEAR-THE-SCREEN

9100-SEND-MSG

950-CAUSE-FREEMAIN-ERROR THRU 950-FREEMAIN-ERROR-EXIT

Note:

For more information regarding the List screens, see the online help or the ASG-Insight
Reference Guide.

To find the statements executed by the PERFORM range, P100-PRINT THRU
P119-EXIT

Assume that you suspect a problem in the PRINT routine. Y ou decide to examine all of
the code associated with a PERFORM statement. To quickly locate and display the
statements in the PERFORM range:

1  TypeStotheleft of the PERFORM range, P100-PRINT THRU P119-EXIT, on the
List Perform Range Names pop-up and press Enter.

Or

Select Search » Performs and press Enter.
2  Typetheperform rangein the Perfrange Name field and press Enter (or, press Enter

on the Search - Perform Range Name pop-up to obtain aselection list, type S next to
the perform range, and press Enter).
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These resultsreveal al of the statements that could potentially be executed as a
result of this PERFORM. Y ou can scroll down through the code to investigate the
location of the suspected problem in the PRINT routine.

Notice that no statements are displayed with paragraph P100-PRINT. This occurred
because XMODE is turned on, excluding the comments that follow this statement.

3 TypeS4 intheline command input area to show the two excluded lines and press
Enter.

In Figure 75, note the fall-through condition identified in this result on line 341,
indicating that this PERFORM ed paragraph does not return to the PERFORM statement
on line 340. It falls through to the next paragraph.

Figure 75+ Perform Range P100-PRINT THRU P119-EXIT

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
000324 P100-PRINT. PERF RNG
000325
000326 * IF THE FIRST DIGITS OF THE ZIP CODE CHANGE, PRINT THE SUBTOTALS
000327 * AND SKIP TO THE TOP OF THE PAGE.
000328
000329 P105-NOT-FIRST-TIME. PERF RNG
000330
000331 MOVE ZIP-CODE TO HLD-ZIP. PERF RNG
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX PERF RNG
000333 NEXT SENTENCE PERF RNG
000334 ELSE PERF RNG
000335 PERFORM P150-SUBTOT PERF RNG
000336 THRU P169-EXIT
000337 MOVE HLD-ZIP-PREFIX TO CUR-PREFIX. PERF RNG
000338
000339 IF LINE-CNT GREATER THAN 53 PERF RNG
000340 PERFORM P160-HDG PERF RNG
000341 THRU P169-EXIT. FALLTHRU
000342

Also, notice that this program CALLs DBAREAD2 on line 345. Y ou can use the List
action with the Calls option to seeif this subprogramisinternaly called by VIAIDEMO.
If itis, you can usethe File action to Open DBAREAD?2 to determine how logic paths are
followed across CALLed programs. This technique could be used to determine how
values are passed between programs without ending your current Insight analysis session.



4 Program Understanding and Maintenance Techniques

To perform paragraphs transfer control

The Paragraph Cross-Reference function permits you to see how control is transferred to
or from the target paragraph(s). If no operand is entered after you select a Target name on
the pop-up, the target paragraph is determined by the cursor location when the function is
executed. Select a Target type if you do not specify a Target name. For example, if you
are uncertain of the Target name, leave that field blank and choose a Target type.

1  Select View » Paragraph X-ref on the pull-down and press Enter. The
View - Paragraph Cross-Reference Request pop-up, shown in Figure 76, displays.

Figure 76 « View - Paragraph Cross-Reference Request Pop-up

Uiew - Paragraph Cross-Reference Request

To list transfers of control to or froM paragraphs in the progran,
type a target nade and select a target type and direction. Then
press Enter. For a nane selection 1ist for a target type [other
than twpes 1 and &), type a pattern [e.g. ABGF] in the target nane
input field.

Target name LABEL:

Target type Oirection
. Mone - use cursor 2 1. Previous
Hark nane 2. Hest
Farfrange naue
Prograd nade
subset naHe
Line range
Label nare

= Ry R

2 Specify the Target name as LABELS, the Direction as NEXT, and press Enter.

Note:
The default setting for the Paragraph Cross-Reference function is PREVIOUS.
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The Target(s) field requests the paragraph name(s) of interest, in this case the
Subset, Labels, as shown in Figure 77. The Direction was set to determine the
paragraphs to which control is transferred. If you choose, you may use the same
function to determine paragraphs from which control is transferred. To accomplish
this, select Previous as the Direction on the View - Paragraph Cross Reference
Request pop-up and press Enter. To Add to the target paragraph(s), type A in the
column to the | eft of the selected paragraph and press Enter.

Figure 77 « View - Paragraph Cross Reference Pop-up

View - Paragraph Cross Reference
CoHHand ===k _ Ecroll ===k PAGE

Target(=s]: LABELE
Directiaon: NEXT

A I Add to target P I EMecute PREF % I gelect for viewing
% Target paragraphlis] Hiw Goes to
_ PROCEDURE DIVIEION PERFORH PROGRAA-INIT
_ " " PERFORH PREE-NEST
_ " " PROGRAH EXIT
_ PROGRAH-INIT RETURN PROCEDURE DIMISION
- oo PERFORH POOS-UAL-PARK
_ FERFORH Fola-0PEN
_ FERFORH F128-READ
_ " " FERFORH F155-CL-EUBTOT
_ Pooa-NEXT FALLTHRLU PROOE-EXIT
_ " " PERFORH P1E8-PRINT
_ " " FERFORH Fi2a-READ
_ POOE-EXIT RETURN PROCEDURE DIMIEION

If you accept the default direction, PREVIOUS, the target paragraph is added to the
top of the list. If you specify NEXT, the target paragraph is added to the end of the
list. Type P to execute another paragraph cross-reference or S to return to the source
code with the first line of the paragraph displayed at the top of the screen. Ditto

marks (") are shown when multiple paragraphs transfer control to or from the same

paragraph.

Y ou can now print or punch thisinformation for later reference during your analysis
or to document your findings as described earlier in this section.

COBOL Language Subsets. Several examples use COBOL Language Subsetsto
examine program and paragraph structure. Insight classifies COBOL statements into
subsets by grouping together COBOL verbs of a similar nature. Y ou can isolate
statementsin a program that contain any of the approximately 30 verbs recognized with
the added language intelligence of DB2, SQL, and IDMS.
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The IN-Clause Option. You can use the IN-Clause option to restrict a search to
specific areas of the source code. The IN-Clause option accepts any set or path. Y ou can
use concatenation to add sets together, permitting you to use just one action to check
more than one set for the same target. For example, you can use the Search action to
|ocate a dataname using the IN-Clause on the Search - Data pop-up to specify al 1/0 and
CALLed programs in concatenated form in the field marked COBOL Subset as

IO+ CALL.

Summary: Getting a Program Overview

This program is reasonably well-structured, based upon the findings from Structure
View.

Save the analysis results anytime using the scratchpad, print, and punch features.

Y ou can examine multiple internally CALLed programsin the same Insight
Session.

Y ou saved significant time during testing by using Insight to identify program
structure, paragraph cross-references, and locate statements executed in a
PERFORM range of interest.

COBOL language subsets group together verbs of asimilar nature and make it
quick and easy to pinpoint targets for analysis.
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Identifying Data Item Usage Cross-References

Unlike the standard compiler cross-reference, Insight offers extended cross-referencing
of dataitems. Insight can differentiate between a use, modification, or definition of a data
item. This phase of the analysis permits you to identify how loan processing data items
are used and cross-referenced in this application.

Use Insight to determine as much information as you can about LOAN-AMT, including
all datareferences, aswell asthe impact of a change to either size or value of the data
item. Use these questions to guide you through your analysis of VIAIDEMO:

Data Item Names

80

Specify any COBOL reference to adata element as a dataname. If avariableis redefined
to another name, Insight searches for the specified variable name and, optionally, the
redefined name.

When data items overlap (for example, when a name refers to parts of multiple data
items), searches are performed on each part and all references are reported. Any reference
to an entry in atable is regarded as areference to the entire table. These references are
caled aliases. Insight locates the direct and alias references (definitions, uses, or
maodifications) as opposed to simple pattern matching of the charactersin the variable
name.

Y ou can specify fully qualified datanames followed by a standard COBOL OF clause and
the group level dataname, for example:

DATA-NAME-ELEMENT OF DATA-NAME-GROUP

Assume, for example, that the dataname, CUST-ID-NUM, is part of two records,
MASTER1-IN and MASTER2-IN. If you use the Search feature to locate
CUST-ID-NUM and do not qualify either MASTER1-IN or MASTER2-IN, Insight
identifies references to the dataitem in both records. To isolate the dataitem in one
record or the other, you must specify the record you want to search.

Y ou can search for multiple data items at the same time by concatenating the datanames
with aplus sign (+) between them. For example:

DATA-NAME1 + DATA-NAME2
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An ALIAS for adataname refersto the Parent (higher level group item), Child (lower
level group item) or Rename/Redefinition (renamed, redefined, and 88 level items). This
example shows an ALIAS (all Insight referencesto LOAN-INFORMATION in record
MASTER-IN include PAYMENT-AMT, LOAN-AMT, and INTEREST-RATE).

01 MASTER-IN.
05 LOAN-INFORMATION.
10 PAYMENT-AMT PIC 9(7)V99.
10 LOAN-AMT PIC 9(13)V99.
10 INTEREST-RATE PIC V99999.

Toreveal all referencesto LOAN-AMT in VIAIDEMO
1  Select Search » Dataand press Enter.

Y ou can designate a dataname on the Search - Data pop-up or select one from the
Selection List - Data Names pop-up. In the Data name field on the Search - Data
Selection List pop-up, you can enter a pattern (for example, ABC* for all datanames
starting with ABC) or blanks in the Data name field.

2  Leavethe Dataname field blank, leave the Indirect impact Option blank and press
Enter on the Search - Data Name pop-up.

3 Press PF08 to move the display down until the dataname, LOAN-AMT displays, as
shown in Figure 78.

Figure 78 « Selection List - Data Names Pop-up

Felection List — Data MaHes LINE 1 OF 181
ConHand ===k _ Ecroll ===} PAGE

Data nade

REEND-CODE
ADDREZE1
AREA-CODE
AVE-AAT [DEAD]
EILLING-DAYE
CHECK-CODE [DEAD)
CITY

CLIENT-ID
CONZOLE
CUR-FREFIX
CURRENT -ZIP-DATA
CUETORER-ID
DER-DEFT-CODE
DEEUG-PARH
DET-RAODREZE
DET-AREA-CODE
DET-EILLING-DAY:

| N U T Y N Y A O T A T A O N AN A N - )
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4  TypeStotheleft of the LOAN-AMT dataname and press Enter. The Search - Data
Name pop-up, shown in Figure 79, displays.

Figure 79 ¢« Search - Data name Pop-up

Fearch - Data Nade

Tupe & data naWe and select search options. Then press Enter. For
a zelection list, enter a pattern [e.g. ABCGK] in the nane area.

Data nane LOAN-ART

References Indirect iWpact Eize change
1 1. A1l 1 1. Hone levels . o . ___
2. Defs 2. 0Of size change
3. Uses F. Of value change
d. Hods
Oirectiaon l:lp'l'i ans AcCtion
1 1. A1l _ No data aliasing 1 1. Find
2. HNext _ IN-Clausé... 2. Highlight
3. Previous 3. scroll
d. First d. Print
5. Last %. Punch
E. Enclude
5  Press Enter to display the screen shown in Figure 80.
Figure80« All Occurrencesof LOAN-AMT
File View Search Logic Task List Options Help
Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
ASG04431 7 DATA REFS: 4 DEFS, 1 USE, 2 MODS, FOUND FOR LOAN-AMT.
TOP OF DATA
- -=- - - - - - - - - - - - - - - - - 13 LINES NOT DISPLAYED
000014 FD MASTERIN DATA DEF
000015 RECORDING MODE IS F
000016 BLOCK CONTAINS O RECORDS
000017 LABEL RECORDS ARE STANDARD.
- - - - - - - - - - - - - - - - - - - 2 LINES NOT DISPLAYED
000020 01 MASTER-IN. DATA DEF
- - - - - - - - - - - - - - - - - - - 14 LINES NOT DISPLAYED
000035 05 LOAN-INFORMATION. DATA DEF
- -=- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000037 10 LOAN-AMT PIC 9(13)V99. DATA DEF
- -- - - - - - - - - - - - - - - - - 243 LINES NOT DISPLAYED
000281 CALL "VIAIDEM1®" USING MASTER-IN DATA MOD
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.
- == - - - - - - - - - - - - - - - - 66 LINES NOT DISPLAYED
000350 MOVE LOAN-AMT TO DET-LOAN-AMT. DATA USE
--- - - - - - - - - - - - - - - - - 52LINES NOT DISPLAYED

LOAN-AMT or its aliases are referenced in seven locations in this program. Line
281 identifiesamodification of LOAN-AMT inthe CALLed module, VIAIDEM1.
If VIAIDEM1 residesin the AKR, LOAN-AMT is actually modified in
VIAIDEML1. If VIAIDEM1isnotinthe AKR, then Insight identifies the occurrence
of LOAN-AMT as a possible modification.
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Locate Modifications to the Data Item

To isolate the modificationsto LOAN-AMT

1

2

Select Search P Data and press Enter.

Specify the dataname as LOAN-AMT with the Mods option in the References field,

as shown in Figure 81, and press Enter.

Figure 81« Search - Data Name Pop-up

search - Data Made

Data nane  LOAN-AART

References Indirect iWpact
d_ 1. All 1 1. MHone
2. Defs 2. 0Of zize change
3. Uses 3. 0f wvalue change
4. Hod=
Oirectiaon options
1 1. All _ HNo data aliasing
2. Medt _ IN-clausze...
3. Preuvious
4. First
5. Last

Type a data nane and select search options. Then press Enter. For
3 zelection list, enter a pattern [e.q. ABGE) in the nane area.

iZe change
levels . . .

Action

LI Sl

Find
Highlight
FCPO11
Print
Funch
EHClude

LOAN-AMT ismodified in a CALLed module and again in the READ statement.
Figure 82 shows the modification of LOAN-AMT found in the CALLed program,
VIAIDEM1. When you investigate datanames in CALLed programs, you need to

identify the corresponding field name in the parameters of the CALLed program.

Figure 82« Modifications of LOAN-AMT

EOTTOH OF DATA

File Wieyw 3Zearch Logic Task List Options Help
Zource Liew Prograd: UIAIDEHO
CoMHand === ECroll === PAGE
AZGO443IT 2 DATA HODED 2 PARENTE, FOUND FOR LOAN-AHT.
TOR OF DATA
-=-=- - - - - = - = = = = = = = = = = 252 LIMEZ NOT DIZPLAYED
BAB2E3 CALL 'UIAIDEHL® UZING HAZTER-IM DATA HOC
HEE25d HAZTER-END-0F-FILE
BEB2ES HAZTER-REFORT-DATE.
--- - - - - - - - =- = - = = = = = - 11% LIMEZ NOT DIZPLAYED
aaadas READ HAZTERINM DATA HOC
-=-= = - = = = = = = = = = = 9 LIMEZ NOT DIZPLAYED
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To examine the CALLed program, VIAIDEM 1

1  SdectFile» Openand pressEnter. The File- Open Program Reguest pop-up, shown

in Figure 83, displays.

Figure 83« File- Open Program Request Pop-up

A prograd is currently open.  Select an action to

be perforned on the open prograd before opening a

new pragrad. Then press Enter.

1l 1. cClose the prograd, save any updates
2. Clage the prograd, no updates saved
3. Do not close prograd

File - Open Prograd Request

2  Select 3. Donot close program and press Enter. The AKR Program Sel ection pop-up,

shown in Figure 84, displays.

3  TypeS totheleft of VIAIDEM1 to select the program from the list of programsin

the AKR. Press Enter.

Figure 84« AKR Program Selection Pop-up

S

Command ===>

VIAIDEMO
VIAIDEM1
VIAMERGE
VIAPCOB
VIASUB
VIATRO1

~ VIATRO2

AKR Program Selection

Alias Of

Application Knowledge Repository: ASG.VIACENXX.AKR

Type Lines Date
IN,DC,RN 496  DDMMYYYY
IN,DC,RN 174  DDMMYYYY
IN,STX 468  DDMMYYYY
IN,STX 974  DDMMYYYY
IN,STX 46  DDMMYYYY
1,SX,DC,R 324  DDMMYYYY
1,SX,DC,R 49  DDMMYYYY

Scroll ===> CSR

Jobname

USERIDAB
USERIDAB
USERIDAB
USERIDAB
USERIDAB
USERIDAB
USERIDAB

BOTTOM OF DATA
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Y ou can now use al of the Insight featuresto investigate VIAIDEM 1, shown in

Figure 85.

Figure85¢ VIAIDEM1

File View Search Logic Task List Options Help

Source View
Command ===>

Program: VIAIDEM1
Scroll ===> CSR

TOP OF DATA
000001 IDENTIFICATION DIVISION.

000002 PROGRAM-1D. VIAIDEM1.

000003 AUTHOR. WRITTEN BY ASG AT LANGLVL 2.
000004 ENVIRONMENT DIVISION.

000005 CONFIGURATION SECTION.

000006 SOURCE-COMPUTER. 1BM-370.

000007 OBJECT-COMPUTER. 1BM-370.

000008 INPUT-OUTPUT SECTION.

000009 FILE-CONTROL.

000010 SELECT DAILY-TOTALS ASSIGN TO S-DTOTALS.
000011 DATA DIVISION.

000012 FILE SECTION.

000013 FD DAILY-TOTALS

000014 RECORDING MODE 1S F

000015 BLOCK CONTAINS O RECORDS
000016 LABEL RECORDS ARE STANDARD.
000017

000018 01 TOTAL-REPORT.

To locate the modification of LOAN-AMT in VIAIDEM1

1  Select Search » Data and press Enter. The Search - Data Name pop-up, shown in

Figure 86, displays.

Figure 86 ¢ Search - Data Name Pop-up

search - Data Mane

Data nane  LOAN-ART

Type a data nane and select search options. Then press Enter. For
a selection list, enter a pattern [e.g. ABCGE) in the nane area.

References Indirect impact Eize change
d_ 1. All 1 1. HNone levels . . - ___
2. Defs 2. 0f =ize change
3. U=es I.  0Of walue change
4. Hods
Ditection options ACtion
1 1. All _ HNo data aliaszing 1 1. Find
2. Met _ IN-clause... 2. Highlight
3. Preuious 3. Ecroll
d. First d. Print
5. Last 5. Punch
6. EHClude

2 ldentify the dataname (LOAN-AMT), specify Mods in the References field, and

press Enter.
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The result identifies the modification of LOAN-AMT in VIAIDEM1, as shown in
Figure 87.

Figure 87« Madifications of LOAN-AMT in VIAIDEM 1

File View Search Logic Task List Options Help

Source View Program: VIAIDEM1
Command ===> Scroll ===> CSR
ASG04431 2 DATA MODS: 1 PARENT, FOUND FOR LOAN-AMT.

TOP OF DATA

--- - - - - - - - - - - - - - - - - 107 LINES NOT DISPLAYED
000108 PROCEDURE DIVISION USING MASTER-IN, DATA MOD
000109 MASTER-END-OF-FILE,
000110 MASTER-REPORT-DATE.

i 3 LINES NOT DISPLAYED
000114 MOVE INIT-AMTS TO LOAN-AMT DATA MOD
i 60 LINES NOT DISPLAYED
BOTTOM OF DATA

To expand the MOVE statement to look at the detail associated with the passing
of thevalue INIT-AMTSto LOAN-AMT

1  Select View » Zoomin and press Enter.

2  Position the cursor on the statement MOVE INIT-AMTS TO LOAN-AMT in
VIAIDEM1 and press Enter. The result is shown in Figure 88.

Figure 88« Expanded Statementsin VIAIDEM 1

File View Search Logic Task List Options Help
Source View 13 DETAIL LINES
Command ===> Scroll ===> CSR
TOP OF DATA
--=- - - - - - - - - - - - - - - - - 107 LINES NOT DISPLAYED
000108 PROCEDURE DIVISION USING MASTER-IN, DATA MOD
000109 MASTER-END-OF-FILE,
000110 MASTER-REPORT-DATE.
000111
000112 IF FIRST-TIME = "Y*
000113 OPEN OUTPUT DAILY-TOTALS
000114 MOVE INIT-AMTS TO LOAN-AMT DATA MOD
000115 MOVE * * TO FIRST-TIME ELSE FALLTHRU
000116 IF END-INPUT
000117 PERFORM P200-PRINT-TOTALS
000118 THRU P299-EXIT
000119 CLOSE DAILY-TOTALS
000120 GO TO PO09-END-PROGRAM
000121 ELSE
000122 PERFORM P100-COMPUTE-TOTALS
000123 THRU P199-EXIT. FALLTHRU
000124

3  Sdect File» Close and press Enter.
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4  OntheFile- Close Program Request pop-up, shown in Figure 89, select 2. Closethe
program, no updates saved and press Enter.

Figure 89« File - Close Program Request

File - Close Prograd Request

Zelact the desired disposition of any updates
for the progran to be closed. Then press Enter.

1l 1. Close the prograd, Save any updates
2. Close the prograd, no Jpdates saved

Determining the Impact of Changes to the Size or Value of LOAN-AMT

When you change the way a dataitem is used, you impact related program logic, which
may create aripple effect. Y ou can use the Search function with the Indirect impact
option, Of value change, to follow the data flow from one field to the next (Field A to B,
BtoC,CtoD, etc.).

For example, dataitem A has only two values. Y ou change the code to permit three
values. If thevaluein A istransferred to other dataitems and an unexpected dataitem
valueisfound, the program may fail. Search, used in conjunction with the Of value
change option, locates those indirectly related dataitems and logic that may depend on
the values contained in A.

First, determine the impact to this program of a change to the size of LOAN-AMT. Then
determine the impact to this program of a change to the value of LOAN-AMT in the same
manner.

Specify the number of Levelsto designate the depth of the indirect references to the data
item. If you designate the Indirect impact Of size change without specifying levels, the
default valueis ALL. All datanamesindirectly affected by a changein the size of a
dataname are |ocated.

If you specify the number of levels you want to search, only the results of the desired
levels are highlighted. Y ou can see the ripple effect more clearly if you start your
investigation by setting Levelsto 1, then increasing the number on each subsequent
Search action.
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To search levelsfor indirect impact

1  Select Search » Dataand press Enter.

2  Specify the LOAN-AMT dataname, select the Of size change Indirect impact option,
as shown in Figure 90, and press Enter.

Note:

For the purpose of this example, leave the Levelsfield blank on the Search - Data
Name pop-up. Thisreveals al indirect references at the maximum levels of depth
for LOAN-AMT.

Figure90 ¢ Search - Data Name Pop-up

Zearch - Data MaWe

Twpe a data nane and select search aoptions. Then press Enter. For
a selection list, enter a pattern [e.q. ABCE] in the name area.

Data nade
References Indirect inpact Zize change
1 1. All 2 1. HNone levels o . o ___
2. Defs 2. 0Of gize change
3. Uses 3. 0Of wvalue change
4. Hods
Directian aptions Action
1 1. All _ Ho data aliasing 1 1. Find
2. Hent _ IN-Clause... 2. Highlight
I, Preuvious I, Ecroll
d. First d. Print
5. Last Z. Punch
B. Exclude
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Thisinformation reveals all of the referencesto LOAN-AMT that would be impacted if
you modified the size of LOAN-AMT. To view the results that were not displayed in
Figure 91, press PF08 to scroll down. To scroll back up, press PFO7.

Figure9l e« Indirect Impact of Size Changeto LOAN-AMT

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
000281 CALL "VIAIDEM1" USING MASTER-IN DATA MOD
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.
--- - - - - - - - - - - - - - - - - 66 LINES NOT DISPLAYED
000350 MOVE LOAN-AMT TO DET-LOAN-AMT. DATA REF
-=-=- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000352 WRITE MAST-RPT FROM DETAIL-LINE1. DATA REF
- - - - - - - - - - - - - - - - - - - 2 LINES NOT DISPLAYED
000355 MOVE YEAR-TO-DATE-INTEREST TO DET-YTD-INT. DATA REF
000356 MOVE LAST-BILL-DATE TO DET-LAST-BILL-DATE. DATA USE
000357 WRITE MAST-RPT FROM DETAIL-LINE2. DATA REF
R 5 LINES NOT DISPLAYED
000363 MOVE PAYMENT-AMT TO DET-PAYMENT-AMT. DATA USE
-=-=- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
o + TA US

ASG04431 79 DATA REFS: 49 DEFS, 14 USES, 16 MODS, 26 LEVELS FOUND FOR } LAYED

LOAN-AMT. ! TA US
g + LAYED
000384 COMPUTE ZIP-LOAN-AMT = ( ZIP-LOAN-AMT + DET-LOAN-AMT ). DATA MOD

If you change the size of LOAN-AMT, you impact the program in 79 different places.

Now, repeat the process again. Thistime, determine the Indirect impact, Of value change,
to LOAN-AMT to determine the ripple effect of a change in value to the same data item.

Asshown in Figure 92, if you change the value of LOAN-AMT, you would impact this
program in 23 different locations in the program, VIAIDEMO.

Figure92« Indirect Impact of Value Changeto LOAN-AMT

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
ASG04431 23 DATA REFS: 13 DEFS, 8 USES, 2 MODS FOUND FOR LOAN-AMT.
000281 CALL “VIAIDEM1® USING MASTER-IN DATA MOD
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.
--—- - - - - - - - - - - - - - - == 66 LINES NOT DISPLAYED
000350 MOVE LOAN-AMT TO DET-LOAN-AMT. DATA USE
--=- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000352 WRITE MAST-RPT FROM DETAIL-LINE1. DATA USE
- - - - - - - - - - - - - - - - == 31 LINES NOT DISPLAYED
000384 COMPUTE ZIP-LOAN-AMT = ( ZIP-LOAN-AMT + DET-LOAN-AMT ). DATA USE
R N 5 LINES NOT DISPLAYED
000390 COMPUTE ZIP-LOAN-AMT = ( ZIP-LOAN-AMT + DET-LOAN-AMT ). DATA USE
- - - - - - - - - - - - - - = - == 12 LINES NOT DISPLAYED
000403 READ MASTERIN DATA MOD
R T 18 LINES NOT DISPLAYED
000422 MOVE ZIP-LOAN-AMT TO SUB-LOAN-AMT. DATA USE
--=- - - - - - - - - - - - - - - - - - 1 LINE NOT DISPLAYED
000424 WRITE MAST-RPT FROM SUB-PRINT. DATA USE

- - 72 LINES NOT DISPLAYED

BOTTOM OF DATA
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Y ou can limit your impact search to specific types of COBOL statements by using the IN
clause. For example, you can search the indirect impact of asize change to adataitem for
all referencesin CONditional statements.Y ou can also search for the indirect impact of a
change in adatavalue for al modificationsin I/0O and CALL statements.

This method provides away to isolate specific or explicit references to the dataitem
quickly and easily. For example, you can specify MODs, USEs, DEFs individually or
collectively during your investigation of a dataitem.

Identifying Data Items Referred to in INPUT/OUTPUT Operations or CALLs

90

To determine where LOAN-AMT occursin 1/O and CALL statements

1  Select Search P Dataand press Enter.

2  TypeLOAN-AMT inthe Datanamefield, specify Nonefor the Indirect impact field,
and select the IN-clause option, as shown in Figure 93.

Figure 93« Search - Data Pop-up

Fearch - Data Nane

Type a data nane and select search options. Then press Enter. For
a selection 1ist, enter a pattern [E.l.zl. AEC*] in the nadMe area.

Data mame LOAN-AHT

References Indirect iHpact Eize change
1 1. All 1 1. Hone levels o« o 0 ___
2. Defs 2. 0Of zize change
3. Usesz 3. 0Of value change
d.  Hods
bDirectian aptions Actian
1 1. A1l _ No data alia=sing 1 1. Find
2.  HNedt < IM-Clause... 2. Highlight
3. Previous 3. Ecroll
d. First d. Print
5. Last 5. Punch
G. ExClude

3  PressEnter to display the IN-Clause Option pop-up, shown in Figure 94.

Figure 94 « IN-Clause Option Pop-up

IN-Clause Option

Ta Festrict the source lines to be considered, type one oF Hore
IN-Clause nawMes. Then press Enter. For a selection list, twpe a
pattern in the appropriate nane fisld.

Line range ..
Fubzet naMe . . . IO+ CALL_
Par-agraph Nade
Ferfrange nade
Prograd nade

User HARK nade
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4  TypelO + CALL and press Enter.

Figure 95 shows that one of the referencesto LOAN-AMT occursinthe CALLed
program, VIAIDEM1, and the other in a READ statement. Y ou can open
VIAIDEM1 to see how this data item is being modified without terminating your
current examination of VIAIDEMO, as described earlier.

Figure 95« Referencesto LOAN-AMT in Modificationsand CALLsS

File View Search Logic Task List Options Help

Source View PROGRAM: VIAIDEMO
Command ===> SCROLL ===> CSR
ASG04431 2 DATA REFS: 2 MODS, FOUND FOR LOAN-AMT IN 10 + CALL.

TOP OF DATA

--=- - - - - - - - - - - - - - - - - 280 LINES NOT DISPLAYED
000281 CALL "VIAIDEM1*® USING MASTER-IN DATA MOD
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.

- - - - - - - - - - - - - 119 LINES NOT DISPLAYED
READ MASTERIN DATA MOD
- = = = = = - - 93 LINES NOT DISPLAYED

000403

BOTTOM OF DATA

Thisinformation is significant since it may reveal how datais being passed between
programs or systems. you could also use it to identify the impact of changes when you
move data from one file structure to another, or to a system.

Determining if the Data Item LOAN-AMT is Modified in the PERFORM Range

Earlier, you determined that LOAN-AMT is modified in the READ statement on
line 403.

To verify how and where this statement isused in the PERFORM range
1  Select Search » Data and press Enter.

2 Specify theLOAN-AMT dataname, select the Mods option and IN-Clause, asshown
in Figure 96.

Figure 96 « Search - Data Name Pop-up

Search - Data Name

Type a data name and select search options. Then press Enter. For
a selection list, enter a pattern (e.g- ABC*) in the name area.

Data name LOAN-AMT

References Indirect impact Size change
4 1. All 1 1. None levels . . .
2. Defs 2. Of size change
3. Uses 3. Of value change
4. Mods
Direction Options Action
1 1. All _ No data aliasing 1 1. Find
2. Next / IN-clause... 2. Highlight
3. Previous 3. Scroll
4. First 4. Print
5. Llast 5. Punch
6. Exclude
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92

Press Enter to display the IN-Clause Option pop-up, shown in Figure 97.

Figure 97« Search - IN Clause Pop-up

IN-Clause Option

To rFestrict the ource lines to ke considered, type one o HOre
IM-Clause naWes. Then press Enter. For a selection list, type a
pattern in the appropriate nade fisld.

Line rangs .
Fubset nane . . .
Paragraph Nane
Perfrange nade F120-READ THRU P129-EXIT_
Prograd name . .
User HARK nane

Specify Perfrange name, P120-READ THRU P129-EXIT and press Enter.

The Source View, shown in Figure 98, displays.

Figure 98« Madifications of Loan-AMT in P120-READ THRU P129-EXIT

File Uiew =earch Logic Task List Options Help

Fource Uiew Prograds VIAIDEHO
Connand === Ecroll ===F PAGE
AEGE443I 1 DATA REF: 1 HOD, FOUND FOR LOAM-TYPE IM P1ze-READ THRU P12%-EXIT.
TOF OF DATA

——————————————————— 465 LINES MOT DISPLAYED
BEDEE READ HASTERIN DATA_HOD
------------------- 53 LINES WOT DISPLAYED
BOTTOH OF DATH

Although the dataname, LOAN-AMT, is not directly referenced in the PERFORM
range, P120-READ THRU P129-EXIT, Insight is able to determine that the field is
modified by the READ MASTERIN statement. This statement isfound as a
modification because LOAN-AMT isin the record associated with MASTERIN.
Toreview the datarelationship, use the Search - Datafeature to locate the definition

of LOAN-AMT.
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To locate the COMPUTE statements located in a program

1  Select Search P String and press Enter.
2  Designate COMPUTE asthe string and select the IN-clause Option, as shown in
Figure 99.
Figure 99« Search - Pattern Pop-up
Fearch - Pattern tring
TypE E String and select zearch uptinns. Then press Enteat.
string COHPUTE
Etring tupe Locatian
1 1. Zinple 1 1. Ay
2. HeMadecimal 2. Word
I. Teut I. Prefin
4. Picture 4. EUffis
Direction options Action
1 1. A1l « IN-Clausea .. 1. Find
Z. Hext Z. Highlight
I. Preuvious 3. ECroll
4. First d. Print
5. Last 5. Punch
6. ExClude
EBeqin colunn ___ End coluWn ___
3 Specify the Subset name as A Ssignment on the IN-Clause Option pop-up, as shown

in Figure 100, and press Enter.

Figure 100 ¢ Search - Pattern String Pop-up

IN-Clause Option
Ta pestrict the source lines to be considered, tuwpe one or Hore
IN-Clause naWes. Then press ERter. For oa selection list, tupe a
pattern in the appropriate nane field.

Line range

Zubset naHe . . o ASEignAent_

Paragraph Nane

Perfrange nade

Progran nade

Uzar HARE naHe
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This limits the result to only those COMPUTE statements that assign valuesin
VIAIDEMO. Figure 101 indicates that seven patterns containing COMPUTE were

found.

Figure101+« COMPUTE Statementsin VIAIDEMO

File View Search Logic Task List Options Help

Source View 7 PATTERNS FOUND
Command ===> Scroll ===> CSR
000376 COMPUTE LINE-CNT = ( LINE CNT + 5 ) PATTERN
- - - - - - 7 LINES NOT DISPLAYED
000384 COMPUTE ZIP LOAN AMT = ( ZIP LOAN AMT + DET-LOAN-AMT ). PATTERN
000385
000386 COMPUTE ZIP- YTD INT = ( ZIP-YTD-INT PATTERN
- - = - - - - - 1 LINE NOT DISPLAYED
000388 COMPUTE TOTAL YTD INT = ( TOTAL YTD INT PATTERN
- - - - - - - - 1 LINE NOT DISPLAYED
000390 COMPUTE ZIP LOAN AMT =( ZIP LOAN AMT + DET-LOAN-AMT ). PATTERN
- - - - - - - 45 LINES NOT DISPLAYED
000436 COMPUTE PAGE CNT = (PAGE CNT + l) PATTERN
- - = - = - - 42 LINES NOT DISPLAYED
000479 COMPUTE AVG—AMT = ( ZIP LOAN AMT / ZIP LOAN CNT ) PATTERN
- - - - - - - - = - 17 NES NOT DISPLAYED

BOTTOM OF DATA

To determine what PERFORM statements are conditionally executed

1

2

Select Search » Subset and press Enter.

Specify the CONDITIONAL subset, set the Directionto All, and select the IN-clause

Option, as shown in Figure 102, and press Enter.

Figure 102 « Search - COBOL Subset Name Pop-up

Fearch - Subset NaHe

Type a subset naMe and select search options. Then press Enter.
Fak a zelection list, twpe a pattern [e2.g. ABGH] in the naHe area.

FUbset naMe  CONDItional

Direction options ACtion
1 1. All < IN-Clauseas. 1. Find
2.  HNext 2. Highlight
I. Previous 3. Ecroll
4. First di. Print
Z. Last 5. Punch
B. EHClude
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3 Specify the PERFORM subset, as shown in Figure 103, and press Enter.

Figure 103 ¢« IN-Clause Option Pop-up

IN-Clausze Qption

To Festrict the source lines to be congidered, type one or HOre
IN-Clause names. Then press Enter. For a selection list, twpe a
pattern in the appropriate nade fisld.

Lirme rangs . . .
Fubset maWe . . . PERFORH
Paragraph Mame
Perfrange nane
Prograd nane . .
Uzer HARK name

This search results, shown in Figure 104, reveal that REC-CNT isincremented
from 1 by avalue of 1inthe VARYING statement located at line 244 each time this
statement is performed in the program.

Figure 104 « PERFORMsof VARYING Statement

File View Search Logic Task List Options Help

Source View 1 STATEMENT FOUND
Command ===> Scroll ===> CSR
000244 VARYING REC-CNT FROM 1 BY 1 CONDITNL

000245 UNTIL END-INPUT.

- - - - - - - 251 LINES NOT DISPLAYED
BOTTOM OF DATA

Use the extended search capability with a Pattern option in Insight to locate an exact
string of characters. Many of the dialog pop-ups that use the Search pull-down alow you
to enter a Pattern to obtain alist for the Target Name.

A pattern string is a sequence of characters, surrounded by single or double quotesiif it
contains blanks. Y ou can specify strings of non-alphanumeric characters using the
X'string' (hexadecimal), T'string' (test), and P'string’ (picture) operands. Y ou may also
qualify by using the WORD, PREFI X, or SUFFIX subordinate operands.

Note:

For more detailed information on using Pattern Stringsin Insight, see the ASG-Insight
Reference Guide.

The extended search capability of Insight also permits you to specify a data usage. Y ou
may locate a M ODification (value set or altered), USE (used), DEF (defined), or REF (all
of the preceding). Y ou can specify any legal COBOL reference for adataelement asa
dataname.
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Y ou can specify the Data action on the Search pull-down and select any of these types of
datanames:

Elementary dataname
File name

Group name

Table name

Table element name

Special name

Summary: Identifying Data Item Usage Cross-References

Using Insight, you can quickly determine al of the referencesto LOAN-AMT,
including DEFs, MODs, and USEs. Y ou can perform limited searching in a

program to locate the impact of a change to the size and value of the data item
would be before you make recommendations for modifications to the program.

Y ou were able to quickly see how LOAN-AMT was used in INPUT/OUTPUT
statements and in CALLed programs. Once the references were located, you could
open the CALLed program and examine the logic execution without ending the
current Insight analysis session.

Insight permitted you to quickly determine how the dataitem was used in
PERFORM ranges and in specific COMPUTE statements.

Y ou can use the Search feature in Insight with the Pattern option. Thisalowsyou to
quickly locate an exact string of characters. Y ou can also qualify your search using
the WORD, PREFI X, or SUFFIX subordinate operands.

Conducting an Analysis of Program Logic

96

Investigating program logic is potentially the most time consuming program analysis
task. Insight provides you with the capability to analyze program logic and identify
critical execution paths for further examination:

Before you investigate specific program execution from a start point to atarget, you may
want to look at the structural representation of the source codein logical order. To do this
using Insight, use the View action with the Tree View option.
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Insight tags and highlights portions of the source code based on the result of the function
requested. There are also options that allow you to exclude search results from the
display. The Insight function Reset allows you to remove tags and highlights from the
display and to restore all lines of your source code that may have been excluded from the

display.
To reset the display

1  Select View P Reset and press Enter. The View - Reset Request pop-up, shown in
Figure 105, displays.

Figure 105+« Reset Display to Show all Source Code

Uiew - Reset Request

To reset soHe o all prograd display features,
select an option. Then press Enter.

optians
£ ALl

Highlights
Tags
Excludad lines
Line codnands
Hessages

2  Typeadash (/) inthe field marked All on the pop-up. Press Enter to execute the
Reset function and return to the editor screen.

Note:

Y ou can use the reset function at any time to remove tags and highlights that are no
longer needed and to restore excluded lines to the display.
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To view the structural representation of the source code in logical order

1

2

Select View » Tree and press Enter.

Designate Levels5 of 5 and accept the defaults for Contents and Range, as shownin
Figure 106, and press Enter.

Figure 106« View - Tree View Request Pop-up

Uiew - Tres View Request

Type request options. Then press Enter. For a nane selection 1list
for a range [other than 1 or 2], type a pattern [e.g. ABCGE] in the
naHe field.

Levels 5. of & of depth

contents Range

1 Label=s 1 1. Procedure division
Labels and perforHs ALl entry paoints
Lakels, perforns and G0TOsS Parfrange nawe
Labels, perforHs, GOTOS and Entry paint nade
conditionals HNested prograd nane

ol b
o Fe oy b2

Nare

options
_ Repetition

When you select the Contents option 1. Labels, you generate a Tree View display of
the program structure using the paragraphs and section labels of control flow verbs.
The Labels and performs option provides you with a display of the paragraphs and
section labels of control flow verbs and perform range hierarchy for the program.
The Labels, performs, and GOTOs option generates a structural display using
control flow verbs (for example, PERFORM, GOTO, ALTER) and program labels.
When you choosethe Labels, performs, GOT Os, and conditional s option, you obtain
aTree View display of the conditional statements that surround control flow
statements plus the control flow statements and labels. Select the Repetition Option
if you chooseto display al duplicate PERFORM ranges.

If you do not select the Repetition option, duplicate PERFORM ranges are flagged
as REPEATED and are not expanded unless you use the Zoom in feature from the
View pull-down on a PERFORM range.

The default for Name is the program you are currently viewing in Insight. The
maximum number of structural levelsin the program is automatically displayed to
theleft of the notation of depth. Y ou must insert the number of those level syou want
to view. If you choose to examine fewer than the maximum number of levelsin the
program, Insight displays the plus sign (+) to indicate that lower levels of program
structure are not displayed. To view the lower level structure, you can use the Zoom
in and Zoom out options on the View action pull-down.
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In Figure 107, Tree View showsall five program hierarchical levels. Tree View tags

are displayed on the right of the screen.

Figure 107« TreeView Screen

File Uiew 3Zearch Logic Task List Options Help
Treae Liew LIME 1 0OF 3%
CoHAdand === _ Ecroll ===} PAGE
AEG15E2I 5 OF 5 LEVELE DIEPLAYED IN THE VIEW.
TOP OF DATA

HEEEaa  PROCEDURE DIVIEION.

aaa8a2 PROGRAH-INIT.

HEaaa3 FRAS-LAL-FARH.

BEaaad Pe99-AEEMD-FROGRAH .

aagaad Pe#-ABEEND-PROGRAM . REPEATED

LTI PROOS-EXIT.

LT FO10-0PEN.

LTS PO19-EXIT.

LTS P155-CL-ZUETOT.

aaaaad P1S@-ERIT.

HEaaa3 F120-READ.

BEaaad F17O-FINAL.

LI F#9¥-ABEEND-PROGRAM REPEATED

LTI P1T8-EXIT.

Hagad PER-CLOZE.

LT P129-EXIT.

HEgad P129-ERIT. REPERTED

aagaad + Piza-READ. REPEATED
Note:
See the online help or the ASG-Insight Reference Guide for more information on
Tree View tags.

To view the logical execution pathsthat lead to the statement

This procedure examines all execution paths from the beginning of the PROCEDURE
DIVISION to the COMPUTE statement on line 384.

1 Press PFO3/PF15 to return to Source View from Tree View.

2  Select Logic » Label and press Enter.
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Specify PROCEDURE as Label name, 384 as Start line/label, Backward (all) as
Direction, Show execution path(s) from starting point to reference(s) as Action as
shown on Figure 108, and press Enter. Program execution displaysin a backward
direction from the source of the problem on line 384 to the beginning of the
Procedure Division.

Figure 108« Logic Order Search - Label Name Pop-up

Logic Order Zearch — Label Made

To find label references in edecution order, type the label and
starting point, and select search options. Then press Enter. For a
label naWe selaction list, type a pattern [e.g. ABGE) in the
appropriate input area.

Label nane EROCEDURE

start line<label [if any] 35d

Oirection options
1. HNext _ Trace IN-clause...
2. Preuious
3. Forward [all)
d. Eackward [all]

ACtion

_2 1. Show label naMe referencels)
2. Show execution path(s] froW starting point to referencel(s])
3. Trace [single-step] from starting point to reference(s)

If you choose Data on the pull-down, you can view data Definitions, Uses,
Modifications, or Analysis Type. When you select the Label action on the
pull-down, you can follow program logic to a specific label name. Use the Subset
action on the Logic pull-down to view program logic to a COBOL language subset.
By selecting the Perform action, you can examine logic within a PERFORM range.
The Mark action provides you with the ability to look at program execution in a
specified set of marked lines. The Program action on the Logic pull-down traces the
logic of the program and include pertinent DATA
DIVISION/WORKING-STORAGE data elements. If you choose the Line action,
you can follow the execution of the program within a given range of lines.

Examine the statements in the execution path from the Procedure Division to
line 384.
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The NETWORK tags on the right of the screen indicate that each statement is
contained in the designated execution path. In all, there are 126 statementsin this
NETWORK, as shown in Figure 109. Y ou can scroll down through the statements
inthe NETWORK to view them online or you can renamethem for later examination
using the Mark selection on the Options - Scratchpad pull-down.

Figure 109« Source View - Procedure Division to Line 384

File View Search Logic Task List Options Help

Source View 125 STATEMENTS FOUND

Command ===> Scroll ===> CSR
TOP OF DATA

- - - - - - - - - - - - - - - - - - - 230 LINES NOT DISPLAYED
000231 PROCEDURE DIVISION. NETWORK
- - - - - - - - - - - - - - - o 5 LINES NOT DISPLAYED
000237 PERFORM PROGRAM-INIT. NETWORK
R 5 LINES NOT DISPLAYED
000243 PERFORM POOO-NEXT THRU POOO-EXIT NETWORK
000244 VARYING REC-CNT FROM 1 BY 1 NETWORK
000245 UNTIL END-INPUT.
- - - - - - - - - - - - - - - o - - - 7 LINES NOT DISPLAYED
000253 PROGRAM-INIT. NETWORK
- - - - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000255 IF DEBUG-PARM = "TEST" NETWORK
000256 READY TRACE. NETWORK
- - - - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000258 PERFORM POO5-VAL-PARM NETWORK
000259 THRU POO5-EXIT.
- - - - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000261 PERFORM P0O10-OPEN NETWORK
Note:

If you want to include the definitions of the dataitemsin the COMPUTE statement,
select Program from the Logic pull-down, and enter the program name in the
Program name field. The selections in the Direction and Action fields would be the
same.

Creating NETWORKSs and SUBNETs. When you examine program execution using
the Logic action, you automatically create a NETWORK and SUBNETS.

A NETWORK contains all of the statementsin all of the execution pathsto all reachable
targets.

A SUBNET contains al of the statementsin all of the execution paths to a specified
target.
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Each time you examine source code execution in this way, you create a new
NETWORK and SUBNETSs replacing the previous ones. Y ou can save the results
of your analysis at anytime using these Insight features:

-  OPTIONS (SCRATCHPAD pop-up)
< COPY (Action)

<  MERGE (Action)

- PRINT (SEARCH pop-ups)

- PUNCH (SEARCH pop-ups)

To determine where a data item isreferenced in the CALLed program

Assume that you need to know where MASTER-REPORT-DATE received the dataiit is
passing to the CALLed program, VIAIDEM1. How isthefield,
MASTER-REPORT-DATE, set prior to the CALL statement?

1  Select Search P Data and press Enter. The Search - Data pop-up, shown in
Figure 110, displays.

2 Specify the MASTER-REPORT-DATE dataname, specify ReferencesasAll, select
the IN-clause option, and press Enter.

Figure 110+ Search - Data Pop-up

Search - Data Mane

Tupe a data naWe and select search options. Then press Enter. For
a zelection list, enter a pattern [e.g. AECE] in the nade area.

Data nane HAETER-REFORT-DATE_

References Indirect inpact size change
1 1. Al 1 1. HNone TeVels o v o ___
2. Defs 2. 0Of =ize change
3. Uszesz . 0Of value change
4. Hods
Direction UPTiDI’IS Actian
1 1. Al _ Mo data aliasing 1 1. Find
7 IN-clause... 2. Highlight
3. Exclude
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Specify the Subset name CALL, as shown in Figure 111, and press Enter.

Figure 111+ In-Clause Option Pop-up

IN-Clause Option

To rFestrict the ource lines to ke considered, type one o HOre
IM-Clause naWes. Then press Enter. For a selection list, type a
pattern in the appropriate nade fisld.

Line range . . .
Fubset nane . . . CALL_
Paragraph Nane
Perfr-ange nade
Prograd name . .
User HARK nane

Figure 112 showsthat MASTER-REPORT-DATE displaysinthe CALL statement

on line 283.

Figure112+ SourceView - CALLed Programsin VIAIDEMO

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
ASG04431 1 DATA REF: 1 USE, FOUND FOR MASTER-REPORT-DATE IN CALL.
TOP OF DATA
--=- - - - - - - - - - - - - - - - - 280 LINES NOT DISPLAYED
000281 CALL “VIAIDEM1® USING MASTER-IN
000282 MASTER-END-OF-FILE

000283 MASTER-REPORT-DATE. DATA USE
- - - 213 LINES NOT DISPLAYED

BOTTOM OF DATA
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To examine the logic from line 283 to the previous modification of the data item

1  Sdect Logic » Dataand press Enter. The Logic Order Search - Data Name pop-up
displays.

2  TypeMASTER-REPORT-DATE asthe dataname and 283 as the Start line/label,
select the Mods only References option, set the Direction to Backward (al), select
the Show dataname reference(s) action, as shown in Figure 113. Press Enter.

Figure 113+ Logic Order Search - Data Name Pop-up

Logic Order Zearch - Data Madne

Ta find data naWe peferences in edecution order, tupe the naWe and
starting point, and select search options. Then press Enter. For a
data or label nane selection list, type a pattern [e.g. ABCE] in the
appropriate input area.

Data nane HAZTER-REPORT-DATE

start line<label [if any)

Referances Directian aptions
3 1. All 4 1. Hext _ Trace
2. Uses only 2. Previous IN-Clause...
3. Hods onlyw 3. Forward [alll
4. Backward [alll

Actiaon

1 1. =how data nade referencels)
2. %how edecution path(s] from starting point to reference(s])
3. Trace [(gingle-step] from starting point to reference(s)

The results shown in Figure 114 indicate the target data reference as the only
modification of MASTER-REPORT-DATE, looking backward from the first
CALL statement.

Figure 114« Source View - Modification of MASTER-REPORT-DATE

File View Search Logic Task List Options Help

Source View 1 MOD(S) REACHABLE
Command ===> Scroll ===> CSR

- - - - - - - - - - - - - - 430 LINES NOT DISPLAYED
000431 MOVE SPACES TO RPT-HDG-LINE1. DATA MOD
- —=- - - - - - - - - - - - - - - - - 65 LINES NOT DISPLAYED

BOTTOM OF DATA
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To modify the field after the CALL statement

Thistime, follow the program logic in aforward direction to determine where
MASTER-REPORT-DATE is modified following the CALL statement.

1  Select Logic » Dataand press Enter.

2  TypeMASTER-REPORT-DATE asthe dataname and line 283 asthe Start line/label,
set References to Maods only, Direction to Forward, and Action to Show dataname
reference(s), as shown in Figure 115, then press Enter.

Figure115+ Logic - Data Pop-up

Logic Order Zearch - Data Mane
To find data naWe references in edecution order, tupe the nane and
starting point, and select search options. Then press Enter. For oa
data or label nane selection list, type a pattern [e.g. AECGE] in the
appropriate input area.
Data naMe HAETER-REPORT-DATE

itart line-~label [if any)

References Direction options
3 1. HAll 4_ 1. HMedt _ Trace
2, Uses anly 2. Previous IN-Clause...
3. Hods only 3. Forward [all]
4. Eackward [alll

Actiaon

1 1. %how data nade referencels)
2. Zhow epecution path(s] frowm starting point to reference(s)
I. Trace [single-stepl froW starting point to referencels)

The next modification of MASTER-REPORT-DATE occurs on line 431, where
spaces are added to the report heading, as Figure 116 reveals.

Figure116 « Execution Path to Next Mod of MASTER-REPORT-DATE

File View Search Logic Task List Options Help

Source View 1 MOD(S) REACHABLE
Command ===> Scroll ===> CSR

TOP OF DATA
- - - - - - - - - - - - - - - - - - - 430 LINES NOT DISPLAYED
000431 MOVE SPACES TO RPT-HDG-LINE1. DATA MOD
- - - - - - - - - - - - - - - - - - - 65LINES NOT DISPLAYED
BOTTOM OF DATA

To review the code executed in the path to this modification
1  Repeat step 1.

2  Peform step 2, but set the Action to Show execution path(s) from starting point to
reference(s), and press Enter.
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The statements in this execution path make up the NETWORK, as shown in Figure 117.

Figure 117 « Execution Path to Next M odification of MASTER-REPORT-DATE

File View Search Logic Task List Options Help

Source View 100 STATEMENTS FOUND

Command ===> Scroll ===> CSR
TOP OF DATA

-=-=- - - - - - - - - - - - - - - = - 242 LINES NOT DISPLAYED
000243 PERFORM POOO-NEXT THRU POOO-EXIT NETWORK
000244 VARYING REC-CNT FROM 1 BY 1 NETWORK
000245 UNTIL END-INPUT.
--—- - - - - - - - - - - - - === - 33 LINES NOT DISPLAYED
000279 POOO-NEXT. NETWORK
000280
000281 CALL “VIAIDEM1*® USING MASTER-IN NETWORK
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.
000284
000285 PERFORM P100-PRINT NETWORK
000286 THRU P119-EXIT.
000287
000288 PERFORM P120-READ NETWORK
000289 THRU P129-EXIT. FALLTHRU
000290
000291 POOO-EXIT. NETWORK

To examine program execution step-by-step and deter mine the cause of a known
problem

1  Assumethat you are examining how a COMPUTE statement, which uses the data
value DET-LOAN-AMT, receivesitsvalue. This might be aresolution to an Abend
or just an incorrect total on areport. For the purpose of thisexample, assumethat you
suspect that the problem occurs at line 384.

To understand how the value was assigned to DET-LOAN-AMT prior to line 384,
you decide to identify the last place that this field was modified.

2  SdectLogic P Dataand press Enter. The Source View pop-up, shownin Figure 118,
displays.

Figure 118« Previous Modification of DET-LOAN-AMT

File View Search Logic Task List Options Help
Source View 1 MOD(S) REACHABLE
Command ===> Scroll ===> CSR

TOP OF DATA
- - - - - - - - - - - - - - - - - - - 349 LINES NOT DISPLAYED
000350 MOVE LOAN-AMT TO DET-LOAN-AMT. DATA MOD
- - - - - - - - - - - - - - - - - - - 146 LINES NOT DISPLAYED
BOTTOM OF DATA
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3  Complete thesefields:

a  TypeDET-LOAN-AMT asthe dataname.

b  Specify the Start line/label as 384.

c  Select the Mods only References option.

d Set the Direction to Previous.

e  Select the Show dataname reference(s) action.

4 Press Enter.

To examine all statementsin the execution path

Now that you have identified the possible targets from line 384, you can examine al of
the statements in the execution path to the previous modification of the data item,
DET-LOAN-AMT.

1  Select Logic» Dataand pressEnter. The SourceView pop-up, shownin Figure 119,

displays.

Figure 119« Execution Path from Line 384 to Pervious M odification

File View Search Logic Task List Options Help

Source View

24 STATEMENTS FOUND
Scroll ===> CSR

LOAN-AMT TO DET-LOAN-AMT.
LOAN-START-DATE TO DET-START-DATE.

WRITE MAST-RPT FROM DETAIL-LINEL.

NAME TO DET-NAME.

YEAR-TO-DATE-INTEREST TO DET-YTD-INT.
LAST-BILL-DATE TO DET-LAST-BILL-DATE.

WRITE MAST-RPT FROM DETAIL-LINE2.

ADDRESS1 TO DET-ADDRESS.
AREA-CODE TO DET-AREA-CODE.
EXCHANGE TO DET-EXCHANGE.
PHONE-NUMBER TO DET-PHONE-NUMBER.
PAYMENT-AMT TO DET-PAYMENT-AMT.
LOAN-TYPE TO DET-LOAN-TYPE.

WRITE MAST-RPT FROM DETAIL-LINE3.

Command ===>
000350 MOVE
000351 MOVE
000352

000353

000354 MOVE
000355 MOVE
000356 MOVE
000357

000358

000359 MOVE
000360 MOVE
000361 MOVE
000362 MOVE
000363 MOVE
000364 MOVE
000365

000366

000367 MOVE
000368 MOVE

CITY TO DET-CITY.
STATE TO DET-ST.

NETWORK
NETWORK
NETWORK

NETWORK
NETWORK
NETWORK
NETWORK

NETWORK
NETWORK
NETWORK
NETWORK
NETWORK
NETWORK
NETWORK

NETWORK
NETWORK

2 Complete thesefields:

a  TypeDET-LOAN-AMT asthe dataname.

b  Specify the Start line/label as 384.
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c  Select the Mods only References option.

d  SettheDirection to Previous.

e  Select the Show execution path(s) from starting point to reference(s) action.
3 PressEnter. Insight automatically created aNetwork of the statements executed from

the previous modification of DET-LOAN-AMT. Since DET-LOAN-AMT contains

the values set by LOAN-AMT, you now need to locate where those values are set in
LOAN-AMT.

To locate the data item values
1  Select Logic » Dataand press Enter. The Logic Order Search pop-up displays.

2  Type LOAN-AMT asthe dataname, line 350 as the Starting point, Direction as
Previous, Action as Show dataname reference(s), then press Enter.

These results, shown in Figure 120, indicate that one of the previous data
modifications occursin the CALLed program, VIAIDEM1, and the other in the
reading of file, MASTERIN. Y ou could now use the procedure described earlier in
this guide to open VIAIDEM1 and view how the dataitem is modified in
VIAIDEM1.

Figure 120« Execution Path from DET-LOAN-AMT Modification to LOAN-AMT

File View Search Logic Task List Options Help
Source View 2 MOD(S) REACHABLE
Command ===> Scroll ===> CSR
TOP OF DATA
000281 CALL "VIAIDEM1®™ USING MASTER-IN DATA MOD
000282 MASTER-END-OF-FILE
000283 MASTER-REPORT-DATE.
————————————————— - - 119 LINES NOT DISPLAYED
000403 READ MASTERIN DATA MOD
——————————————————— 93 LINES NOT DISPLAYED
BOTTOM OF DATA

When you use the Logic function in Insight to examine the execution paths of your
program, the process may be suspended at either Decision Points or Stop Points.

An Execution Decision is one in which you choose an execution path in the program.
These Decision Points occur on conditional statements (IF statements, for example).

A Viewing Decision is one where you choose to look at aparticular section of codethat is
part of an execution sequence. These Decision Points occur on PERFORM statements.
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A Stop Point occurs at any CALL statement. This lets you know that during actual
execution, another program will be invoked. Y ou can use the L ogic function to examine
program execution in the CAL Led subprogram without leaving your current Source View
session, providing the CALLed subprogram is on the AKR.

When your display must be scrolled because it isfull or a branch takes the trace to
another part of your program, a Stop Point is also encountered.

To trace the execution path from the paragraph line xxx forward to all program

exits

1

2

Select Options » Modes and press Enter.

Turn XMODE OFF on the pop-up and press Enter. This enables you to view all of
the source code when tracing execution paths.

Press PFO3/PF15.
Select View » Reset and press Enter.
Select All on the pop-up and press Enter.

Select Logic » Subset and press Enter. The Logic Order Search - Line Number
Range pop-up displays.

Type EXIT as the subset, designate Start line/label as 329, set the Direction to
Forward, and set the Action to Trace (single-step) from starting point to reference(s)
action, as shown in Figure 121. Press Enter.

Figure121+ Logic Order Search - Line Number Range Pop-up

Logic Order Zearch - Line Mudber Range

To find line range references in ewecution order, type the range and
starting point, and select search options. Then press Enter. For a
label name selection list, type a pattern [e.q. RBCE) in the “start"
field.

Line range EXIT

start line-label [if any) 329

Oirection options

3 1. HNexrt _ Trace IN-Clause...
2. Previous
3. Forward [all)
d. Eackward [all]

ACtion
I 1. Zhow lime nudber range reference(s)

2. Ehow execution path(s] frowm starting point to referencels]
3. Trace [single-step] fron starting point to referencels]

109



ASG-Insight User’s Guide

Thethird line of the long message area, shown in Figure 122, indicates that a
Decision Point was reached at line 332 and that two options are available. Thisisan
Execution Decision based on a conditional.

Figure 122 « Execution Path to Tar get(s)

File View Search Logic Task List Options Help
Source View Program: VIAIDEMO

Command ===> Scroll ===> CSR
ASG04561 DECISION: 332; 2 OPTIONS: 333, 334.
000327 * AND SKIP TO THE TOP OF THE PAGE.
000328
000329 P105-NOT-FIRST-TIME. START
000330
000331 MOVE ZIP-CODE TO HLD-ZIP.
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX DECISION
000333 NEXT SENTENCE OPTION 1
000334 ELSE OPTION 2
000335 PERFORM P150-SUBTOT
000336 THRU P169-EXIT
000337 MOVE HLD-ZIP-PREFIX TO CUR-PREFIX.
000338
000339 IF LINE-CNT GREATER THAN 53 FALLTHRU
000340 PERFORM P160-HDG
000341 THRU P169-EXIT. FALLTHRU
000342
000343 P110-CONTINUE-PRINT.
000344
000345 CALL "DBAREAD2" USING DBA-DEPT-CODE.
Note:

The conditional and first line of each option are tagged.
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To make a selection on the Trace Decision Options pop-up

1

Press Enter to view to the Trace Decision Options pop-up.

The Trace Decision Options pop-up presents you with options for proceeding from
the current Decision Point. The Trace Decision Options pop-up, shownin

Figure 123, displays the source for the decision, type of branch, line number, and
first statement of each destination. An asterisk (*) next to an option indicatesthat you
have already traced that option.

Figure 123« Trace Decision Options Pop-up

Trace Decision Options
Command ===> Scroll ===> CSR

Trace of: EXITS

Direction: FORWARD

Paragraph: 000329 P105-NOT-FIRST-TIME.

Decision: 000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX

Option Info indicates TARGET"s and "*" for code already TRACE"d

Select one of the following decision options: Option
S Option Info

_ 1. TRUE (000333 NEXT SENTENCE)
~ 2. FALSE (000334 ELSE)

BOTTOM OF DATA

Type S on the Trace Decision Options pop-up next to your choice and press Enter.
Type the number of your choicein the primary command input areaand press Enter.

Note:

Insight returns you to the Source View screen and proceeds to the next Decision
Point. If you elect to stop the single-step trace at the Trace Decision Menu and
return to Source View, press PFO3/PF15.

Assume now that you elect Option 1, the TRUE condition in this execution path.
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4  Select Option 1 and press Enter. The Source View pop-up displaying the Trace
Decision Point (Figure 124) displays.

Figure 124 « Trace Decision Point

File View Search Logic Task List Options Help
Source View Program: VIAIDEMO

Command ===> Scroll ===> CSR
ASG0O4561 DECISION: 339; 2 OPTIONS: 340, 343.
000331 MOVE ZIP-CODE TO HLD-ZIP.
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX
000333 NEXT SENTENCE
000334 ELSE
000335 PERFORM P150-SUBTOT
000336 THRU P169-EXIT
000337 MOVE HLD-ZIP-PREFIX TO CUR-PREFIX.
000338
000339 IF LINE-CNT GREATER THAN 53 DECISION
000340 PERFORM P160-HDG OPTION 1
000341 THRU P169-EXIT. FALLTHRU
000342
000343 P110-CONTINUE-PRINT. OPTION 2
000344
000345 CALL "DBAREAD2" USING DBA-DEPT-CODE.
000346
000347 * PRINT THE MASTER FILE DETAIL REPORT BODY FOR THIS MASTER
000348
000349 MOVE CLIENT-ID TO DET-NUMBER.

The trace continues until you reach the next Decision Point, another Execution
Decision.

5  Select Option 1 and press Enter.
Y ou can elect to suspend your trace and perform a Search for LINE-CNT. Once you
have located the references to LINE-CNT, you can return to the point at which you

suspended your trace by typing RTRACE in the primary command input area and
pressing Enter.
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Figure 125 shows that a VViewing Decision is encountered at the Decision Point at

line 340. The PERFORMed code is part of the execution sequence. If you elect

Option 1, you choose not to look at the PERFORMed code (for example, this part

of your program may contain a standard housekeeping routine which you do not

need to review). If you elect Option 2, you display the PERFORMed source code.

Figure 125+ Trace Viewing Decision

File View Search Logic Task List Options Help

Source View Program: VIAIDEMO
Command ===> Scroll ===> CSR
ASG04561 DECISION: 340; 2 OPTIONS: 343, 430.
000331 MOVE ZI1P-CODE TO HLD-ZIP.
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX
000333 NEXT SENTENCE
000334 ELSE
000335 PERFORM P150-SUBTOT
000336 THRU P169-EXIT
000337 MOVE HLD-ZIP-PREFIX TO CUR-PREFIX.
000338
000339 IF LINE-CNT GREATER THAN 53 FALLTHRU
000340 PERFORM P160-HDG DECISION
000341 THRU P169-EXIT. FALLTHRU
000342
000343 P110-CONTINUE-PRINT. OPTION 1
000344
000345 CALL "DBAREAD2" USING DBA-DEPT-CODE.
000346
000347 * PRINT THE MASTER FILE DETAIL REPORT BODY FOR THIS MASTER
000348
000349 MOVE CLIENT-1D TO DET-NUMBER.

To display PERFORMed source code

1

Select Option 2 and press Enter. The Source View screen, shown in Figure 126,

displays.

Figure 126 « PERFORM Range Source Code

File View Search Logic Task List Options Help
Source View Program: AIDEMO
Command ===> Scroll ===> CSR
ASG03181 RETURNING TO 343 FROM P160-HDG THRU P169-EXIT.
000428 P159-EXIT.

000429 EXIT. RET/FALL
000430 P160-HDG.

000431 MOVE SPACES TO RPT-HDG-LINE1.

000432 MOVE CUR-PREFIX TO HDG-ZIP-PREFIX.

000433 MOVE PAGE-CNT TO MASTER-REPORT-PAGE-CNT.

000434 WRITE MAST-RPT FROM RPT-HDG-LINE1.

000435 WRITE MAST-RPT FROM RPT-HDG-LINE2.

000436 COMPUTE PAGE-CNT = (PAGE-CNT + 1).

000437 MOVE 4 TO LINE-CNT. FALLTHRU
000438

000439 P169-EXIT.

000440 EXIT. STOP PNT
000441 SKIP3

000442

000443 * PRINT THE GRAND TOTALS OF THE LOAN PORTFOLIO *
000444

000445

000446 P170-FINAL.
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2 PressPFO08 to view the Stop Point encountered at line 440. At this point, you elect to
stop and examine all of the statements that are part of your trace.

The Track is a series of scratchpad entries generated when you trace the execution path
from the start point to the target(s). The Track contains all of the statementsin the
execution path chosen during atrace.

Each time you use single-step through program logic using Insight, a Track is generated
automatically and replaces any already existing on the scratchpad. To save a Track, you
must use the Options function and Copy feature to save it on the Scratchpad.

To view all of the statements on the current Track
1  Select Search » Mark and press Enter.

2 Onthe Source View pop-up, shown in Figure 127, type TRACK as the mark name
and press Enter.

Figure 127« Track of Execution Path Statements

File View Search Logic Task List Options Help
Source View 18 STATEMENTS FOUND

Command ===> Scroll ===> CSR
000329 P105-NOT-FIRST-TIME. TRACK
000330
000331 MOVE ZIP-CODE TO HLD-ZIP. TRACK
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX TRACK
000333 NEXT SENTENCE TRACK
000334 ELSE
000335 PERFORM P150-SUBTOT
000336 THRU P169-EXIT
000337 MOVE HLD-ZIP-PREFIX TO CUR-PREFIX.
000338
000339 IF LINE-CNT GREATER THAN 53 TRACK
000340 PERFORM P160-HDG TRACK
000341 THRU P169-EXIT. FALLTHRU
000342
000343 P110-CONTINUE-PRINT. TRACK
000344
000345 CALL "DBAREAD2" USING DBA-DEPT-CODE. TRACK
000346
000347 * PRINT THE MASTER FILE DETAIL REPORT BODY FOR THIS MASTER
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To invoke the contents of a paragraph

Assume that you are interested in the contents of paragraph P155-CL-SUBTOT.

1

2

Select View » Paragraph X-ref and press Enter.

Type P155-CL-SUBTOT asthe target name, specify the target type, and label
name, as shown in Figure 128. Set the Direction option to previous to see how

P155-CL-SUBTOT isinvoked, and press Enter.

Figure 128+ View - Paragraph Cross-Reference

Uiew - Paragraph Cross-Reference Request

To list transfers of control to or frol paragraphs in the progran,
type a target nane and select a target twpe and direction. Then
press Enter. For a name selection Tist for a target twpe [other
than twpes 1 and &), type a pattern [e.g. ABGH] in the target nade
input field.

Target nave PLSS-CL-ZUETOT

Target type Direction
. Hone - use cursor 1 1. FPrevious
Hark namHe 2. Nest
Perfrange nade
Progran nare
Fubset naWe
Line rangs
Label nane

-

e - I
" s s omomom

Theresults, shown in Figure 129, reveal paragraphs that transfer control to

P155-CL-SUBTOT aswell asthetype of transfers that are used in those paragraphs.

Figure 129 « Paragraph Cross-Refer ence Screen

View - Par-agraph Cross Reference

Target(=]i LABEL P1SS-CL-ZUBTOT
Direction: PREUIOUS

CoMHand === ECroll ===} PAGE

A I Add to target P I EMecute PREF % I zelect for viewing
% CoHes froH How Target paragraphls]
_ PROGRAH-INIT FERFORH F155-CL-EUBTOT
_ P15S0-=UETOT FALLTHRU " "

EOTTOH OF DATA

Now, you can examine paragraph contents of P150-SUBTOT, which falls through

to P155-CL-SUBTOT.
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3  TypeStotheleft of P150-SUBTOT and press Enter. The source view shown in
Figure 130 displays.

Figure 130« Paragraph P150-SUBTOT

File View Search Logic Task List Options Help
Source View Program: VIAIDEMO

Command ===> Scroll ===> CSR
000420 P150-SUBTOT.
000421 MOVE ZIP-LOAN-CNT TO SUB-LOAN-CNT.
000422 MOVE ZIP-LOAN-AMT TO SUB-LOAN-AMT.
000423 MOVE ZIP-YTD-INT TO SUB-YTD-INT.
000424 WRITE MAST-RPT FROM SUB-PRINT. FALLTHRU
000425 P155-CL-SUBTOT.
000426 MOVE O TO SUB-LOAN-CNT, SUB-LOAN-AMT, SUB-YTD-INT.
000427 GO TO P159-EXIT.
000428 P159-EXIT.
000429 EXIT. RET/FALL
000430 P160-HDG.
000431 MOVE SPACES TO RPT-HDG-LINEL.
000432 MOVE CUR-PREFIX TO HDG-ZIP-PREFIX.
000433 MOVE PAGE-CNT TO MASTER-REPORT-PAGE-CNT.
000434 WRITE MAST-RPT FROM RPT-HDG-LINE1.
000435 WRITE MAST-RPT FROM RPT-HDG-LINE2.
000436 COMPUTE PAGE-CNT = (PAGE-CNT + 1).
000437 MOVE 4 TO LINE-CNT. FALLTHRU
000438

The previous example can also be applied to quickly and accurately cross-reference
any COBOL language subset. For example, you could perform a paragraph
cross-reference on the INPUT subset nameto reveal all paragraphs containing input
statements and how they are reached. Using the technique demonstrated earlier in
this chapter, in the section on Saving the Results of Analysis, you could print out the
list of these paragraphs for future program walk-throughs.

Hint

Y ou can examine program logic without designating a target. When you specify a
direction with these functions on a pop-up, you get these results:

- FORWARD/NEXT follows program execution to locate the target(s) from the Start
Point FORWARD to the program EXITs.

- BACKWARD/PREVIOUS follows program execution to locate the target(s) from
the Start Point BACKWARD to the Procedure Division or Entry statement.
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Summary: Conducting an Analysis of Program Logic

You used Insight to look at the hierarchical structure of this program and to view
the execution sequence from a compute statement backward to atarget to determine
how the value was set.

Y ou identified how MASTER-REPORT-DATE was populated and how it was
modified after a CALL statement.

Y ou identified the execution path from the Procedure Division to the first READ
statement, where a known bug existed in the initialization routine.

Y ou determined how LOAN-AMT is used in execution sequence after the READ
statement.

Y ou determined how the SUBTOTAL parameter gets invoked.

Applying Quality Assurance and Standards

Code inspections are the primary means for ensuring adherence to programming quality
standards. Assume that you are the moderator for the quality assurance walk-through
before an actual inspection is conducted. Y our department has new standards. Before you
begin your quality assurance code inspection, you decide to record your analysis as a
SCRIPT to run on severa other programs in the Loan Processing Department. Y ou
recognize that using a SCRIPT against other programs online saves you time and
increases your confidence in the results over manual inspection.

Saving an Analysis

If you want to exclude unwanted lines from the display, turn XMODE ON, as shown in
"Getting a Program Overview" on page 55.
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To savethe steps you perform during a Quality Assurance code inspection using
the SCRIPT feature

1  Select Options » Modes and press Enter to display the Options - Processing Modes
pop-up shown in Figure 131.

Figure 131+« Options- Processing M odes Pop-up

options — Processing Hodes
CoHHand ===k _ Ecroll ===k PAGE

Type option settings. Then press PF3-15 [END) to =save options and edit.

option sat Description

LEARKN OFF  Display internally genet-ated Prinary Condands
ECRIPT OFF  Zcript facility is dizabled

¥HODE oM Exclude all lines before edecuting Priwdary CoHHands

2 Set SCRIPT mode ON on the Options - Set Processing M odes pop-up to save the
steps in your quality assurance analysis. Press PFO3/PF15.

Y ou can use the SCRIPT feature on any analyzed program in the AKR.

3 When you have completed your analysis, repeat step 1 and step 2 and set SCRIPT
mode OFF on the Options - Set Processing Maodes pop-up. Press PFO3/PF15.

To execute each command in order in a SCRIPT

1  Select File» Execute script and press Enter. The File - Execute Script pop-up, shown
in Figure 132, displays.

Figure 132« File - Execute Script File Pop-up

File - ERecute Zcript

Type a data set namMe, a data set naWe with a Henber nadWe, or just a Henber
naWe in parentheses. Select the “"Single step” option if wou wish to
epecute the script one condand at a tine.

If you Wish to “resune” norHal edecution of a “single step" =cript, select
the "Resure autodatic wode” option. IF wou wish to cancel a “"single step”
script, select the "Cancel edecution” option. The “resume” and “cancel"
aptions should be entered with a blank data set name field.

Data set nane

aption,
1 1. Autonatic
2. Eingle step
3. Resude autodatic Hode
d. Cancel exHecution
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2  TypeUSERID. INSXXX01.VIASCRIP inthe Data set namefield, select the
Single step option, and press Enter.

During execution of the script you can change acommand, if desired, when it
displaysin the primary command input area.

3  Tobypassacommand, delete the contents of the primary command input area and
press Enter.

IF and ELSE Statements

To determineif all IF statements are indented and aligned with their respective
EL SE statements

1  Select Search P Subset and press Enter.

2 Designate the Subset name, CONditionals, select no Options, as shown in
Figure 133, and press Enter.

Figure 133« Search - COBOL Subset Pop-up

Fearch - Iubset Nane

Tupe & subset naWe and select search options. Then press Enter.
For & selection list, type a pattern [e.g. ABGE] in the nane area.

Fubset nane  COWNDItional

Direction options ACtion
1 1. A1l < IN-Clause... 1 1. Find
2. Hedt 2. Highlight
I.  Previous I, ECroll
4. First d. Print
S. Last 5. Punch
B. EHClude

Asaresult of this subset option, all statements or parts of statements that
conditionally change the flow of control in a program, like IF, EL SE, and WHEN,
for example, are highlighted.
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Theresultsin Figure 134 show that all IF statements appear to be aligned with their
respective EL SE statements. EL SE statements appear to be on separate statements
by themselves. If you press PF08 to scroll down through this display, you see a

nested | F-EL SE-IF structure in this program.

Figure 134« Source View - Alignment of CONditional Statement

Source View

File View Search Logic Task List Options Help

17 STATEMENTS FOUND

Command ===> SCROLL ===> CSR
TOP OF DATA
--=- - - - - - - - - - - - - - - - - 243 LINES NOT DISPLAYED
000244 VARYING REC-CNT FROM 1 BY 1 CONDITNL
000245 UNTIL END-INPUT.
- - - - - - - - - - - - - - - - - - - 9 LINES NOT DISPLAYED
000255 IF DEBUG-PARM = "TEST" CONDITNL
-=-=- - - - - - - - - - - - - - - - - 43 LINES NOT DISPLAYED
000299 IF DBA-DEPT-CODE > 24 CONDITNL
--=- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000301 IF DBA-DEPT-CODE < 16 CONDITNL
- - - - - - - - - - - - - - - - - - - 30 LINES NOT DISPLAYED
000332 IF HLD-ZIP-PREFIX EQUAL CUR-PREFIX CONDITNL
000333 NEXT SENTENCE CONDITNL
000334 ELSE CONDITNL
R e 4 LINES NOT DISPLAYED
000339 IF LINE-CNT GREATER THAN 53 CONDITNL
- - - - - - - - - - - - - - - - - - - 60 LINES NOT DISPLAYED
000400 IF END-INPUT CONDITNL
000401 NEXT SENTENCE CONDITNL

To determine if negative expressionswere used in | F statements

Assume that one of the quality assurance standards prescribes that negative expressions

should not be used in | F statements.

1

2

Select Search » String and press Enter.

TypeNOT inthe String field, with the IN-clause designated on the pop-up, as shown

in Figure 135, and press Enter.

Figure 135+ Search - Pattern Pop-up

Fearch - Pattern tring

Type a string and select search options.

Then press Enter.

Etring  HOT
string type Location
1 1. ZTinple 1 1. Any
2. HemadeciHal 2. Word
3. Tent 3. Prefis
d. Picture d.  SUffin
Oirectiaon options Action
1 1. A1l < IN-clause... 1 1.
2. Hest 2.
3. Preuvious 3.
d. First d.
5. Last S
B
Begin colunn ___ End column ___

Find
Highlight
Fcroll
Print
Punch
Exclude
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On the IN-Clause Option pop-up, shown in Figure 136, type CONditionals as
the subset name, and press Enter.

Figure 136 « IN-Clause Option Pop-up

IN-Clause Option

Ta restrict the source lines to be considered, type one or Hore
IN-Clause naWes. Then press Enter. For g selection list, tupe a
pattern in the apprapriate nane field.

Lime ranges .
Fubset nane . . .« CONDItional
Pat-agraph Nane
Per-frange nane
Progran nare

UzeF HARK nade

In this example, no negative | F statements were used in the program, as indicated by the
short message, NO PATTERNS FOUND.

Paragraph Names and Numbering Schemes

To view the section and paragraph names and numbering scheme used in this
program

Repeat these same steps to view paragraph names and numbering.
1  Select Search » Subset and press Enter.

2 Specify SECTION + PARAGRAPH in the Subset name field, as shown in
Figure 137, and press Enter.

Figure 137 ¢ Search - COBOL Subset Name Pop-up

Zearch - Fubset Nane

Tupe & subset naWe and select search options. Then press Enter.
Far a selection list, type a pattern [e.g. ABCE] in the nane area.

Zubset nane SECTION + PARAGRAFH

Direction aptions ACtion
1 1. All _ IN-clause... 1l 1. Find
2. Hent 2. Highlight
3. Preuious 3. Ecroll
4 First 4 Print
5 Last 5 Funich
& Exclude

121



ASG-Insight User’s Guide

The results, shown in Figure 138, indicate that a unique, sequential numbering
scheme was used and that all of the section names are meaningful to this program.
To view the additional statements located in this Search, press PF08 to scroll down.

Figure 138+« Source View - Program Section Names

File View Search Logic Task List Options Help

Source View 31 STATEMENTS FOUND

Command ===> Scroll ===> CSR
TOP OF DATA

-- - - - - - - - - - - - - - - - - - 4 LINES NOT DISPLAYED
000005 CONFIGURATION SECTION. SECTION
- - - - - - - - - - - - - - - o - oo 2 LINES NOT DISPLAYED
000008 INPUT-OUTPUT SECTION. SECTION
- - - - - - - - - - - - - - o - 4 LINES NOT DISPLAYED
000013 FILE SECTION. SECTION
--- - - - - - - - - - - - - - - - - 38 LINES NOT DISPLAYED
000052 WORKING-STORAGE SECTION. SECTION
- - - - - - - - - - - - - - - - - - - 170 LINES NOT DISPLAYED
000223 LINKAGE SECTION. SECTION
- - - - - - - - - - - - - - - - - - - 29 LINES NOT DISPLAYED
000253 PROGRAM-INIT. PARAGRAP
- - - - - - - - - - - - - - - - - - - 25LINES NOT DISPLAYED
000279 POOO-NEXT. PARAGRAP
- - - - - - - - - - - - - - - - - - - 11 LINES NOT DISPLAYED
000291 POOO-EXIT. PARAGRAP
- - - - - - - - - - - - o - - o - - - 6 LINES NOT DISPLAYED
000298 PO05-VAL-PARM. PARAGRAP

Verifying PERFORM Statement Standards

Assume that a quality assurance standard requires all PERFORM statements using the
THRU clauseto go to aprogram EXIT. In addition, coding standards require that
PERFORM statements contain only one paragraph.
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To determineif this program meets these criteria

1  Seect List » Perform and press Enter. The List - Perform Range Names pop-up,

shown in Figure 139, displays. There are two PERFORM labels that do not use the
THRU clause, PROGRAM-INIT and P999-ABEND-PROGRAM.

Figure139 e« List - Perform Range Names Pop-up

List - Perford Range Mades
CoHHand ===k _

Felect the perforn range to be viewed. Then press Enter.

Per-ford Fange nade

18 PERFORH RANGES:
ECPoll ===} PAGE

PROGRAH-INIT

PEAA-NEXT THRU PO0@-EXIT
PEAS-UAL-PARH THRU POAS-EXIT
FE18-0PEN THRU Po1%-EXIT
F188-PRINT THRU P11%-EXIT
F120-READ THRU P128-EXIT
P150=-ZUBTOT THRU PL1e9-EXIT
P1S5-CL-2UETOT THRU P1S9-EXIT
P1GA-HDG THRU PLER-EXIT
Poa-AEEND-PROGRAR

EOTTOH OF DATA

2 Press PFO3/PF15 to exit.

Useful Program Comments

Although the term useful is subjective, you may want to examine the program for
comments that you believe are appropriate for long-term analysis and maintenance by
those who may not be familiar with the source code.
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To quickly isolate the commentsin the program

1

2

Select Search » Subset and press Enter.

TypeCOMMENTS + LABELS inthe Subset namefield, asshownin Figure 140, and

press Enter.

Figure 140+ Search - COBOL Subset Name Pop-up

Tep

Fearch - Subset NaHe

@ a3 subset naWe and select search options. Then press Enter.
Fak a zelection list, twpe a pattern [e2.g. ABGH] in the naHe area.

Zubset naWe COHMHENT + LABEL:
Direction options ACtion
1 1. A1l _ IN-Clause... 1. Find
2. Hext Z. Highlight
I. Previous 3. Ecroll
d. First d. Print
Z. Last 5. Punch
B. EHClude
Note:

Y ou may want to also select the Print Action on the pop-up to provide you with a
printed copy of these resultsfor later reference during your analysis. See online

help or " Specifying L og/List/Punch Processing Options" on page 26.

This program contains 73 lines of comments and labels. Scroll through the results

shown in Figure 141. Y ou can add and remove any of these comments.

Figure 141+ SourceView - Program Commentsand Labels

File

View Search Logic Task List Options Help

Command

000001
000002
000003
000006
000007
000231
000232
000233
000234
000235
000239
000240
000241

000253

Source View

—==>

73 LINES FOUND
Scroll ===> CSR

IDENTIFICATION DIVISION.

PROGRAM-ID. VIAIDEMO.

AUTHOR. WRITTEN BY ASG AT LANGLVL 2.
SOURCE-COMPUTER. 1BM-370.
OBJECT-COMPUTER. 1BM-370.

PROCEDURE DIVISION.

COMMENT

COMMENT

COMMENT

LINES NOT DISPLAYED
COMMENT

COMMENT

LINES NOT DISPLAYED
LABEL

* PERFORM PROGRAM INITIALIZATION

COMME
* COMME

COMME
LINES NOT DISPLAYED

COMME
* COMME

PROGRAM-INIT.

COMME

LINES NOT DISPLAYED
LABEL

LINES NOT DISPLAYED
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Finding Dead Code or Dead Data in a Program

Using Insight, you can quickly locate all of the statementsin a program that cannot be
executed under any conditions. Y ou can also identify all of the DATA DIVISION
statements containing datanames and their aliases that are not referenced in the
PROCEDURE DIVISION.

To locate all occurrences of dead code and dead data in the program and
determine why they are dead

1  Select Search » Subset and press Enter.

2  TypeDEAD asthe subset name, as shown in Figure 142, and press Enter.

Figure 142 « Search - Subset Pop-up

fearch - fubset Nawe

Type a subset naWe and select search options. Then press Enter.
For a selection list, type a pattern [e.g. ABGE] in the nane area.

subset nane DEARD_

Direction options ACction
1 All - IN-clause...
Nert

Freuious

Find
Highlight
scroll
Print
Punch
ExHclude

First
Last

LUl
R O b

Toisolate just the dead code in a program, Search the DEADCODE subset name. Usethe
DEADDATA subset nameto identify just those DATA DIVISION statements containing
datanames and their aliases that are not referenced in the PROCEDURE DIVISION.

The results, shown in Figure 143 on page 126, reveal that 14 lines of dead code and dead
data were located in the program. Before you make a recommendation to delete any of
the statements that represent dead code or dead data, you should determine if they are
used in any COPY statements. In general, use these simple guidelinesto determine which
dead code or data statements can safely be deleted:

- If the dead code or dead data are used in COPY statements, then do not deleteit.

- If the dead code or dead data are not used in COPY statements, then the dead code
and/or dead data can be safely deleted.
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Upon examination of these results, you discover that there are no COPY statements that
contain dead code or dead data.

Figure 143« SourceView - Dead Code and Dead Data in VIAIDEMO

File View Search Logic Task List Options Help

Source View 14 LINES FOUND
Command ===> SCROLL ===> CSR
000060 77 CHECK-CODE PIC X VALUE "0-". DEADDATA
000061 01 AVG-AMT PIC 9(8)V99 COMP. DEADDATA
000062 01 NEW-DATA-FLAGS. DEADDATA
000063 05 NEW-CUSTOMER-DATA PIC 9(3). DEADDATA
000064 05 NEW-ACCOUNT-DATA PIC 9(3). DEADDATA
000065 05 NEW-ACCOUNT-TYPE PIC 9(3). DEADDATA
--- - - - - - - - - - - - - - - - - 160 LINES NOT DISPLAYED
000226 05 PARM-LENGTH PIC 9(4) COMP. DEADDATA
--=- - - - - - - - - - - - - - - - - 244 LINES NOT DISPLAYED
000471 P200-EXIT. DEADCODE
000472 EXIT. DEADCODE
R e T 5 LINES NOT DISPLAYED
000478 P250-AVG-AMT. DEADCODE
000479 COMPUTE AVG-AMT = ( ZIP-LOAN-AMT / ZIP-LOAN-CNT ). DEADCODE
--- - - - - - - - - - - - - - - - - - 1LINE NOT DISPLAYED
000481 P259-AVG-EXIT. DEADCODE
000482 EXIT. DEADCODE
--- - - - - - - - - - - - - - - - - 13 LINES NOT DISPLAYED
000496 GOBACK . DEADCODE

MOVE CORRESPONDING Clauses

Assume that your quality assurance standards do not permit the use of the MOVE
CORRESPONDING clause. The use of MOV E CORRESPONDING clauses can result
in these actions:

<  Generation of additional machine code that may require significant core memory.
- Masking of theidentity of actual source and target fields being moved.

-  Creation of duplicate datanames, since both the source and target names must be
identical.
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To identify MOVE CORRESPONDING clausesin this program

1  Select Search » String and press Enter. The Search - Pattern String pop-up, shownin
Figure 144, displays.

Figure 144 « Search - Pattern String Pop-up

Fearch - Pattern tring

Type a =string and select search options. Then press Enter.

Etring
Etring tupe Locatian
1 1. Zinple 1 1. Any
2. HedadeciHal 2. Word
I. Teut I. Prefin
4. Picture d. SUffis
Oirection options ACtion
1 1. All _ IN-Cclausze... 1 1. Find
2. HNexrt 2. Highlight
3. Preuvious 3. Ecroll
i, First d. Print
5. Last 5. Punch
B. ERClude
Beqgin coludn ___ End colunn ___

2  Type CORRESPONDING as the string name, choose the IN-clause Option on the
pop-up, and press Enter.

3  TypeASsignment asthe subset name on the IN-Clause Option pop-up, as shown
in Figure 145.

Figure 145+ IN-Clause Option Pop-up

IN-Clause Option

Ta restrict the source lines to be considered, type one ar Hore
IN-Clause naWes. Then press Enter. For a selection list, type a
pattern in the appropriate nane field.

Line range ..
subset naWe . . . ASSignHent_
Paragraph Hane
Perfrange naHe
Prograd nade

User HARK naHe

There are no MOV E CORRESPONDING clauses in this program, as shown in the
short message area.
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Determining the Number of EXITs Used in a Program
Assume that standards require that only one program exit i

To determineif this program meets your established

1  Select Search » Subset and press Enter. The Search - COBOL Subset Name pop-up,

Figure 146, displays.

Figure 146 « Search - COBOL Subset Name Pop-up

S permitted.

standards criteria

Fearch - Subset Nane

Fubset nane EXIT_

Type 3 subzet name and select search options. Then press Enter.
Fob a selection list, twpe a pattern [2.g. ABGE] in the naHe area.

Direction options ACtion
1 1. All _ IN-Clausea.. 1. Find
2. HNext 2. Highlight
I. Previous I, Ecroll
4. First d. Print
Z. Last 5. Punch
B. EHClude

2  TypeEXIT asthe subset name and press Enter.

Note:

EXIT or PGMEXit are COBOL subsets. They are statements containing a STOP,
as CALL statementsthat are

RUN, GOBACK, or EXIT PROGRAM verb aswell
indicated as NORET (non-returning).

The results, shown in Figure 147 indicate two program EXITs, oneto a GOBACK

and the other to a CALLed program.

Figure 147+ SourceView - Program EXITs

File View Search Logic Task List Options Help

Source View 2 STATEMENTS FOUND
Command ===> SCROLL ===> CSR
000251 GOBACK . PGM EXIT
- - - - - - - - - - - - - - - - - - - 242 LINES NOT DISPLAYED
000494 CALL "ABENDPGM® USING ABEND-CODE. PGM EXIT
- - - - - - - - - - - - - - - - - - - 2 LINES NOT DISPLAYED

BOTTOM OF DATA

Note:

The CALLed program was designated during the Program Analyze processasa

program that does not return.
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Y ou can use the Scratchpad feature demonstrated in the section, Saving the Results
of Analysis, earlier in this section, to save the results of this Search for later
reference.

Identifying 88 Levels Used in a Program

Assume that you permit 88 levelsin your programming standards to create a higher level
value definition.

To determine how many and where the potential 88 levels exist
1  Select Search P String and press Enter.

2  Type88inthe String field, select the IN-clause Option, as shown in Figure 148, and
press Enter.

Figure 148« Search - String Pop-up

Zearch - Pattern Ztring

TYpe a =tring and select =search options. Then press Enter.

string &5
string type Locatian
1 1. Zinple 1 1. AnY
2. HedadeciHal 2. Nord
3. Tet 3. Prefin
d. Picture d. EUfFfiH
Direction options ACtion
1 1. All < IN-Clauseas. 1 1. Find
2.  HNext 2. Highlight
I. Previous 3. Ecroll
4. First di. Print
Z. Last 5. Punch
B. EHClude
Beqin coludn ___ End colunn ___
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3  Designate DEFinitions asthe subset name and press Enter to see how and where
the 88 levels are located in this program, as shown in Figure 149.

Figure 149 « IN-Clause Option Pop-up

IN-Clauze Option

Ta restrict the source lines to be considered, type one or Hope
IN-Clause naves. Then press Enter. For a selection list, twpe a
pattern in the appropriate name field.

Line range .« « «
Subset naWe . . « DEFinitions_
Faragraph Nawe
Parfrange nada
Prograd nade

Usetr HARK nane

Figure 150 reveals that only one 88 level isfound. Using this 88 level permits you
to define the value for END-INPUT for the entire program, VIAIDEMO.

Figure 150« Source View - 88 Level Statement

File View Search Logic Task List Options Help

Source View 1 PATTERN FOUND
Command ===> SCROLL ===> CSR
000055 88 END-INPUT VALUE "X*". PATTERN

- - - - - - - - - - - - - - - - - - - 441 LINES NOT DISPLAYED
BOTTOM OF DATA

Identifying =, < ,or > Expressions Used Instead of the Full Spelling in IF Statements

Y our department prescribes that these arithmetic symbols should not be used in program
code.

To determineif any arithmetic symbols exist
1  Select Search P String and press Enter.

2 Specify the expression, =, <, or > asthe String, select the IN-clause Option on the
pop-up, and press Enter.
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Repeat the same sequence shown in Figure 151 for each expression, designated as
the Target on the pop-up.

Figure 151« Search - Pattern String Pop-up

Fearch - Pattern 3tring

Tvpe a =tring and select search options. Then press Enter.

Itring =
string type Lacatian
1 1. Zinple 1 1. ANy
2.  HeHadecinal 2. Nard
I. Tedt I. Prefid
d.  Picture d. EBUffiH
Direction options Action
1 1. A1l < IN-Clauze... 1 1. Find
2. Nent 2. Highlight
3. Previous 3. Ecroll
d. First d. Print
5. Last 5. Punch
G. EHClude
EBeqin colunn ___ End column ___

Specify CONditionals asthe subset name, as shown in Figure 152, and press
Enter. Thisprovidesyouwith alist of all occurrences of the designated expression(s)
used in IF statementsin VIAIDEMO.

Figure 152 « Search - IN-Clause Option Pop-up

IN-Clause Option

To rFestrict the source lines to be considered, type one or Hore
IN-Clause naWes. Then prezs Enter. For a selection list, type a
pattern in the appropriate nawe field.

Line range . « « _
Subzet naMe . . o CONDitional
Faragraph Mane
Ferfrange naue
Frograd nane

User HARE naue
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Y ou obtain the results shown in Figure 153 when you designate the = expression in

the Search.

Figure 153+« SourceView - "=" Expressionsin VIAIDEMO

File View Search Logic Task List Options Help

Source View 2 PATTERNS FOUND
Command ===> SCROLL ===> CSR
--=- - - - - - - - - - - - - - - - - 254 LINES NOT DISPLAYED
000255 IF DEBUG-PARM = "TEST" PATTERN
--=- - - - - - - - - - - - - - - - - 191 LINES NOT DISPLAYED
000447 IF FIRST-TIME = Y~ PATTERN

- - 49 LINES NOT DISPLAYED

BOTTOM OF DATA

Y ou locate one pattern where the < expression is used in this program, as shown in

Figure 154.

Figure154 « SourceView - " <" Expressionsin VIAIDEMO

File View Search Logic Task List Options Help

Source View 1 PATTERN FOUND
Command ===> SCROLL ===> CSR
000301 IF DBA-DEPT-CODE < 16 PATTERN

- - 195 LINES NOT DISPLAYED

BOTTOM OF DATA

One occurrence of the > expressionisfound in VIAIDEMO, asshown in Figure 155.

Figure 155+ SourceView - ">" Expressionsin VIAIDEMO

File View Search Logic Task List Options Help

Source View 1 PATTERN FOUND
Command ===> SCROLL ===> CSR
000299 IF DBA-DEPT-CODE > 24 PATTERN

- - - - - - - - - - - - 197 LINES NOT DISPLAYED
BOTTOM OF DATA
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Summary: Applying Quality Assurance Standards

In thismodule, you were able to determine that al IF statements were indented and
aligned with their respective EL SE statements and that EL SE statements were
coded on lines by themselves.

Negative expressions were not used in |F statements.

Paragraph numbering, section numbering, and naming conventions were sequential
and meaningful.

Not all PERFORM statements used the THRU clause.

The program may or may not need additional comments, based upon your own
personal preference and standards.

Dead data and dead code do not appear to be used in COPY statementsin this
program and may be deleted.

88 levels, the use of symbolic expressions (such as =, <, and >) and multiple
WRITE statements to the same file are consistent with your new programming
standards.

Y ou can now execute this same analysis SCRIPT across other Loan Processing programs
to validate your quality assurance standards.
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